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Stellar 

Performance 

* 

icron is fas! becoming ihe industry' 
leader in personal computer * 
design, engineering and manufacturing, 
Right off the production line. Micron PCs 
are receiving awards and critical acclaim 
for exceptional quality, record-breaking 
speed and dependable performance, 
Everywhere you tom. Fortune 500 corpo¬ 
rations, mid-size businesses and home 
offices are discovering the benefits of buy¬ 
ing a Micron computer, 


P240 PowerServer 
SMP 

1 Dual Intel " 120 MHz Pentium’ processors 

* 512K write-back cache. Flash BIOS 

* Slots: 5 EISA, 2 PCI, 1 EISA/PCI 

* PO 32-bit Fast SCSI-2 controller 

* 4X SCSI-2 CD ROM drive, 3.5" floppy 

* PCI 64-bit graphics accelerator (2MB) 

* Full-size tower with 10 drive hays 

* Microsoft Mouse, 101-key keyboard 

* Microsoft Windows NT Workstation CD 

A • 32MB RAM • 2GB SCSI-2 hard drive 

• 15'Micron ISFGx, 1024NI, .28mm 

%999 (Business Lease $229/month) 

B • 64MB RAM • 4GB SCSI hard drive 

• 17"Mltron 17FGHI280NI. 26mm 

*8,999 (Business Lease S294/month) 

P90 PowerServer 
SMP 

* Intel 90MHz Pentium processor 

* Dual Pentium SMP ZfF sockets 

* 512K write back cache. Flash BIOS 

* Slots: 5 EISA, 2 PG. \ EISA/PCI 

* PCI 32-bit Fast SCSI-2 controller 

* 4X SCSI-2 CD ROM drive, 3.5“ floppy 

* PCI 64-bit graphics accelerator (2MB) 

* Full-size tower with 10 drive bays 

* Microsoft Mouse, 101-key keyboard 

* MS DOS & Windows for Workgroups 

i A • 16MB RAM•fGB SCSI-2 hard drive 
* 14*Micron 14FG, 1024NF, .ZBrran 





*3,699 (Business Lease $ 126/month) 

B • 32MB RAM • 2GS SCSI-2 hard drive 
* 15“Micron ISFGx, 1260NI, .ZBrnm 

*4,999 (Business Lease Si 70/month) 




P75 PowerSdoion 

* Intel 75MHz Pentium processor 

* 25GK write back cache, Flash BIOS 

* 4X EIDE CD-ROM drive, 3,5* floppy 

- SoundBlaster 16 stereo sound & speakers 

* PCI G4-bit graphics accelerator (2MB) 

* Too/-free mini-tower or desktop 

■ Microsoft Mouse, 101-key keyboard 

* MS-DOS & Windows for Workgroups 

A * SMB RAM * 540MB EIDE hard drive 

* 15“Micron ISFGx, IZflOHI, -28mm 

* MS Works Multimedia CD 

*1,999 (Business Lease S71/month) 


PIOOFowerSmion 

Plus 

* Intel IQOMHz Pentium processor 

* 256K write-back cache. Flash BIOS 

* PCI 32-bit Fast SCSI-2 controller 

* 4X EIDE CD-ROM drive, 3.5" floppy 

* SoundBlaster 16 stereo sound & speakers 

* PCI 64-bit graphics accelerator (2MB) 

* Toot-Free mini-tower or desktop 

* Microsoft Mouse, 101-key keyboard 
« MS-DOS & Windows for Workgroups 

* MS Office Pro 4.3 3. MS Bookshelf CDs 

A * 16MB RAM * 1GB SCSI-2 hard drive 
• 15 Jl Micron ISFGx, I28QNI, ,28mm 

*3,199 (Business Lease $109/month) 


B * 16MB RAM* 850MB EIDE hard drive 

• 15"Mkron ISFGx, t2B0MI, ,23mni 

• MS Office Pro 4.3 ft Bookshelf CDs 

*2,499 (Business Lease SBS/month) 

C * 32MB RAM* 1.2GB EIDE bard drive 

* 17 n Mitmn 17FGJC 1280NI, .26mm 

* MS Office Pm 4.3 & Bookshelf CDs 


*3A99 


(Business Lease $119/month) 


With Pentium 9QMHi Processor,,.,_add S10Q 

With Pentium WOMHz Processor . add $200 

With Pentium 120MHz Processor. . add $700 


B • 32MB RAM • 2GB SCSI-2 haid drive 

* 17 "Micron 17FG*. 126CNI, ,26mm 

*4,299 (Business Lease $146/rmmth) 

C »64MB RAM ■ 4GB SCSI-2 hard drive 
«17'Micron 17FG*. 128DNI, .26mm 

*6,299 (Business Lease $206/month) 

D‘ * 128MB RAM * 9GB SCSI-2 hard drive 

• 2T "Micron 21FGx, 16QDNI, .28mm 

’ ? 2 f 2SS (Business Lease $395/month) 

’Option 0 iwt available i t\ dEsktop 

Mfh Pentium 12QMH1 Processor. . add $500 


4100PQ Magnum 

■ Intel 100MHz DX4 processor 

* 256K write-back cache, Flash BIOS 
» 2X EIDE CD-ROM drive, 3,5" floppy 

* SoundBlaster 16 stereo sound & speakers 

* PCI 64-hit graphics accelerator (1MB) 

* Tool-Free mini-tower or desktop 

* Microsoft Mouse, 101-key keyboard 

* MS-DOS & Windows for Workgroups 


With 66MHz-DX2 Processor..... ...subtract $100 


A « SMB HAM. 540MB EIDE hard drive 

• 14" Micron lAFCv 1024NI, .28mm 

• MS Works Multimedia CD 


*1,699 (Business Lease $61/month) 

6 < i6MB RAM * 850MB EIDE hard drive 

* 15"Micron ISFGx, 128QHI, .28mm 

* MS Office Pro 4.3 ft Bookshelf CDs 


*2,299 


(Business Lease SB2/month) 
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The P75 Home MPC 

Your Best Value in Pentium Power 



W indows applications have revolutionized the way you do 
business and even the way you live. From presentation 
packages and word processing to financial management 
and spreadsheets, increased computing speed and processing power 
have become basic necessities. But 

creative* when it comes to action-packed 

crcat.vTTabs. inc. games and dynamic multi-media 
CDs, you need more than just horsepower. Micron's new 
Pentium-based Home MPC 1 " is your answer! And since it's from 
Micron, it's not only loaded with power, it's also packed with 
standard features that the other guys add as extras, which usually means more 
money. Only the Micron Home MPC features 8MB of Micron RAM; a super-fast 
4x EIDE CD-ROM drive; and full exploding stereo sound with the 


iry 1 
HOME MPC 
.. an unbeatable 
combination of high 
performance and 
features for the price. 


SoundBlaster 16, including Koss speakers and a lightning-quick 
14.4 Fax/Modem. And when you buy a Micron Home MPC, 
you'll also receive Bob, Microsoft's new user-friendly home inter¬ 
face. Microsoft Bob includes eight essential applications-indud- 
ing a calendar, letter writer, checkbook, and more-that are linked 
together to make everyday computing tasks easy. With Bob 
around, you'll really get things done! Plus you'll receive fully- 
loaded Microsoft software packages, Intuit's Quicken Deluxe 
Edition CD and trial subscriptions for CompuSerw, America Online 
and Prodigy ... all in one super Micron deal! Virtually redefine 
your definition of value. Cut loose with some real excitement and 
check out the Micron Home MPC. 


• Intel" 75MHz Pentium" Processor 

• 256K Write-back cache, Flash BIOS 

• 8MB RAM, 540MB EIDE hard drive 

• 4X EIDE CD-ROM drive, 3.5" floppy 

• SoundBlaster 16 stereo sound & speakers 

• 14.4 Fax/Modem & WinFax Lite 

• PCI 64-bit graphics accelerator (2MB) 

• 14" Micron 14FG, 1024NI,,28mm 

• Tool-Free mini-tower or desktop 


• Microsoft Mouse, 101-key keyboard 

• MS-DOS & Windows for Workgroups CD 

• Microsoft Bob CD 

• Microsoft Scenes 

• Microsoft Works Multimedia CD; Microsoft 
Encarta 95 CD; Quicken Deluxe Edition;CD Microsoft 
Dangerous Creatures CD; Microsoft Golf Multimedia CD; 

Trial Subscriptions for CompuServe, America OnLine & Prodigy. 


* 1,999 

Complete / 


90MHz Processor. . add $100 

100MHz Processor. . add $200 

120MHz Processor. . add $700 


Micron Computer, Inc., 900 E. Karcher Road, Nampa, ID 83687 • MorvFri 7AM-8PM Sat 8AM-5PM (MT) 
208-463-3434 • FAX 208-463-3424 • Purchase Order FAX 208-467-5384 


international Phone 

208-465-8970 


international FAX |U.| 

208-465-8993 


From Mexico Call 
208-465-8970 



From Puerto Rico Call 

800-708-1756 




From Canada Call 

800-708-1758 



Pentium 


Exclusively From Micron 

• Next Day Shipping on Selected Systems 

• 30-Day Risk-Free Money Back Guarantee 

• One-Year Express Parts Replacement 

• Lifetime Toll-Free Technical Support 

• On-Site Service or System Replacement 

Its Your Call! 


MICRON 

■ COMPUTER, INC. 


e 1995 Mtcrcn Compute/, tc AJ rights A> pneas srt. apeerf ea t n n * KTjsn a marge wtrcu ratio* Moon CcnyuMr. Inc cannot be r ap or afc te tar i TTM i nm andtor etara r typogre- 

pty af pxaography ‘Mart Your Place VMS) The leads- 1 » a ae*vi* dim of Mtron Cotrtxler rc MM MM tnsxJe ard PeHhfn an "egetereC tradsmarts of frw MM Cofpcrater. MooscAs 
a regMBMd fraflwr««t and \Mnoowt. Wwdow^MX»inMW>xMw»oqw»»MaMT »^ rfMotMcACorpDrMion. A» cihe haaernarto Me namea t< eacfi reaoec^ company 
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P1O0 Millennia 

* Intel'" 100MHz Pentiumprocessor 

* 2S6K Micron SyncBurst Cache 

* 4X EIDE CD-ROM drive, 15* floppy drive 

* SoundBlaster 16 with stereo speakers 

* PCI 64-bit graphics accelerator (2MB) 

* "Tool-free* desktop or mini tower 

* Microsoft 15 Mouse, 101-key keyboard 
•MS-DOS* & Windows* for Workgroups 

A • SMB Micron EDO RAM, 540MB EfDE hard drive 

• 15* Micron ISFGx, 12S0MI, 28mm 

• Microsoft Works Multimedia CD 


"A full 20% faster than 
the average 100-MHz 
Pentium system." 

A nd the reason for the Micron 
P 100’s amazing ability to far 
outperform the competition? It’s 

exclusive dynamic com- j 
JPPHi bination of Micron’s 
~ EDO (Extended 

Data Out) 

Memory and 

SyncBurst" cache, providing sig¬ 
nificant perfor- 
mance gains 
over previous 
memory designs. 

Once again, another major break¬ 
through in computing perfor¬ 
mance innovation from Micron, 
the technology leader. 


"...nothing short of the 
most capable PC we've 
ever seen." y ^ 

PC Magazine Labs f y 
tested the leading 
100-MHz Pentium 

desktop “ 
systems and came up 
/Jjjrf with an “unprece- 
TjfeWy dentedWinstone95 
‘ . -77„ benchmark score for 

ppnt'HW th5MicronP100 

Millennia T The numbers dearly 
tell the Micron story. 


IBusinesac Ushb jSS/nnontl'il 

• 16MB Micron EDO RAM, 850MB EIDE hard drive 

• 15" Micron ISFGx, 1280NL ,28mm 

• Microsoft Office Pro 4.3 CD & MS Bookshelf CD 

%999 {Mitres Lea* SIOT/mcirtih) 

• 32MB Micron EDO RAM, 1.2GB EIDE hard drive 

• 17* Micron 17FGx, 12S0Nl r .26mm 

• Microsoft Office Pro 4.3 CD & MS Bookshelf CD 

%999 (Bulges lease 


MICRON 

■ COMPUTER INC. 

800 - 233-7027 


Circle %3% on Enquiry Card. 



































WILL YOUR DEVELOPMENT TEAM TAKE 

TWO STEPS FORWARD TODAY, 


You navigate along a thin line to keep your team on track. Fortunately, 
for C++ developers creating applications for Windows' 95, Microsoft ' has 
a core set of products designed to ensure they continue moving ahead. 

MicrosoftVisual C++'" development system provides a powerful, 
tightly integrated tool set f including the Microsoft Foundation Class Library; 
70,000 lines of pre-built, pre-tested code to give you a head start. With a 

E M Visual C++ Subscription, three times a year you Ye updated on the 
gi latest tools and technologies, including new features for Windows 95 
development, That way, you'll get applications up and running 
quickly and Windows 95 ready. Microsoft SourceSafe and 

Microsoft Test keep your team on course. SourceSafe f s project 
oriented approach to source code control promotes code reuse 
and management of multiple releases for development teams of 
any size.Test is an automated testing tool which evaluates applica- 
x tions throughout the development process.Together, they help 

S jk find errors and regressions while identifying where the problems 
” occurred. By joining the Microsoft Developers Network, 

via quarterly CDs, you'll get in-depth technical information, operating sys¬ 
tems and software development kits. Right there on your desktop. More 
importantly, you can get a pre-release version of Windows 95 operating 
system and the SDK, These are just part of our line of products and 

services designed for your development teams. For more information and 
the name of your local reseller, call 1-300-719-5577, Dept. MYYWe'll 
even send you a free CD, the Microsoft Roadmap to Developer’s Products 
& Services, describing all our tools and programs.That way you'll have 
everything you need to continue in the only direction you want to go. 


Microsoft 


WHERE DO YOU WANT TO GO TODAY T 



© Microsoft Corporation. All rights reserved Microsoft, Windows and SourceSafe are registered trademarks and Visual C++ and "Where da you won! Co go today? 1 'are trademarks of Microsoft Corp 
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News & Views 


PC' DATABASES 

Desktop Databases Pack More 
Power.22 

PC database vendors are touting their 
products’ ability to scale from the 
desktop to the enterprise. But vendors’ 
definitions of scalability vary widely. 

120-MHZ PENTIUM PCS 

Pentium Dream Systems Arrive.... 23 

An early look at two of the first 120-MHz 
Pentium machines reveals more than 
just a fast processor inside the box. 

VIRTUAL REALITY 

VR Can Improve Your Health.26 

Virtual reality is fundamentally altering 
and improving the way medical care is 
taught and delivered. 

POWER MAC 

RISC Invades the School 

and Home.30 

Apple’s Power Mac 52(X) beefs up the 
LC line for the school and home with a 
new PowerPC processor. 

DESKTOP PCS 

Compaq Reduces Cost 
of Ownership.30 

Compaq Computer is making it easier 
for LAN management software vendors 
with its new line of Deskpro PCs. 


INTERNATIONAL 

NEW PRODUCTS 



BYTE Picks CeBIT's 
Best...34 

BYTE editors scoured the 
CeBIT show for the best in 
new international products. 


INTERNET 

Companies Cut Phone Bills.36 

Companies are starting to use the 
Internet as a pseudoprivate backbone 
to carry fax and voice traffic. 


IMAGE ACQUISITION T RENDS 

OCR Fuels Slow Paper Burn.40 

OCR is getting easier, and who knows, 
maybe the elusive paperless office will 
one day become reality. Naaaaah. 


NEW PRODUCTS 

What's New.202 

The PageCard Wireless Messaging 
System keeps you up-to-date anywhere: 
PaperPort 2.0 for Windows converts 
documents into editable text: and more. 


MAINFRAMES OF 
THE FUTURE 

Your Next 
Mainframe 

BY ANDY REINHARDT 
PCs are becoming 
as powerful as 
mainframes, and 
mainframes are being 
made from PC parts. 
But the mainframe of 
the future 
won’t be a < 
gigantic 
PC: it will be 
software and a 
network. 



Features 


TEXT RETRIEVAL 

Solutions Focus: The British 
Library’s Catalog Is On-Line 62 

BY DICK POUNTAIN The British Library 
computerizes its paper catalogs. 



PRODUCTS 


1995 Readers’ Choice Awards 

BYTE readers anoint the best hardware and 
software on the market today. 


75 


PANORAMIC VIDEO 

See You Around 85 

BY TOM R. HALFHILL A look at how the panoramic-video technology 
used by Apple’s QuickTime VR and Microsoft’s Surround Video can 
open up a wraparound, photo-quality, virtual-reality world right on 
your computer screen. 
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State of the Art 


DIGITAL VIDEO 

Beyond Hollywood 

BY ALAN JOCH 

It’s getting easier to bring 

digital video to your 

desktop. 95 


BYTE's Video 

Workshop 97 

BY STANFORD DIEHL 
BYTE sets up a digital video 
studio to test the viability of 
corporate video production on 
the PC desktop. Using Windows 
tools for digital and analog 
video production, we address the 
major issues of developing 
and deploying video content. 
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Compression Scorecard 107 

BY JOHN BRYAN 
Compression's more efficient 
than ever if you pick the 
right codec. Our scorecards 
compare compression quality 
and speed of seven leading 
choices. 
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SUBNOTEBOOKS 

Incredible Expanding Keyboard 119 

BY ALAN JOCK 

IBM's revolutionary ThinkPad 701C fits a 
full-size keyboard and i\ ! Q.4-mch LCD screen into 
a subnotebook. You must see it to believe it. 


QUANTITATIVE ANALYSIS 

Mathematica Meets Warp 137 

BY DO UG T A M A SAN IS 
It's no surprise that the new OS/2 version of 
Mathematica runs faster than the Windows 
version on IBM's 32-hit OS, 


NETWORK MANAGEMENT 

The Benefits of Recentralization 121 

BY BTHAN W1 LANSKY 

There's a move to consolidate network management 
tools. Microsoft fields a powerful entry in Systems 
Management Server, which rounds up and controls 
network resources from multiple vendors. 

COMPUTER TELEPH ON Y 

Small-Scale Telephony 125 

BY TOM YAGER 

Multifunction telephony cards can cost-effectively 
make your small business sound big. We test six. 

PDAS 

Apple's Improved MessagePad 131 

BY TOM THOMPSON 

With bug fixes, more memory, and third-party 
support, Apple’s new MessagePad 120 strengthens 
its position in the PDA marathon. 

APPLICATIONS DEVELOPMENT 

Good News from Delphi 133 

BY RAYMOND GA c6t£ 

With its quick object-oriented Pascal compiler, 
extensible development environment, and integrated 
database access, Borland's Delphi is a powerful base 
for prototyping and developing applications. 


DOGUMLNT MANAGEM ENT 

Software Roundup: 

Document Image Managers 143 

BY DAVID SEACHR1ST 

NSTL surveyed eight document image managers 
for convening paper documents into electronic 
form and found promising programs with much 
room for improvement. 


PRINTERS 

Lab Report: 

29 Printers That R 

Acquire speed and 
pizzazz with a 
printer from this 
month's Lab 
Report. We test 
color ink-jets, 6- 
to 10-ppm laser 
printers, 11- to 30- 
ppm lasers for 
networks, and a few 
11- to 30-PPM Laser Printers—156 
Honorable Mentions—158 
6- to 10-PPM Laser Printers—160 
Color Ink-Jet Printers—162 
Color Laser Printers—164 
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color lasers. 


Core Technologies 



Video Connections U3 

BY JEFFREY FRITZ 
Isochronous Ethernet and 
ATM race to bring video to 
your desktop. 
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PROGRAMMING 


Cold Fire: 

A Hot Architecture..173 


BY JOE CIRCELLO A new architec¬ 


ture for 68000 
processing means 
low cost and high 
power for embed¬ 
ded applications. 



OPERATING SYSTEMS 

NetWare 4.1 Forges 
Ahead.H5 

BY BARRY NANCE Can NetWare 
4,1 stand up to strong competition 
from NT Server 3.5 and LAN 
Server 4,G? 


Adding Apple Events to Your 
Mac Application: Part 1.177 

BY TOM THOMPSON How to make 
your application a good neighbor to 
other applications—and thus of 
value to your customer, 

NETWOR ks 

Virtual LANs Get Real.,...., 181 

BY SALVATORE S ALAMONE 
Virtual LANs meet rapidly 
changing business environment 
needs. 
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Pournelle; Prizes and 
SurpHses.*..187 

BY JERRY POURNELLE A visit to 
Microsoft finds Jerry coming away 
favorably impressed. 

Boohs and CD-ROMs: 

Risky Business and 

Private E-Mail..43 

BY RUSSELL KAY, RICH FRIEDMAN. 
AND TOM THOMPSON All on-line 
forum in book form, secure com¬ 
munications, a CD-ROM to help 
you travel in Europe cheaply, and a 
major work on Mac programming. 

Commentary: 

So r Where's the IT Payoff?.. 260 

BY JESSICA KEYES Flawed 
technology and advice can 
seriously affect the bottom line. 

Editorial _*.12 

BY RAPHAEL NEEDLEMAN 

Blasts from the Past-41 

H i ghlights from two decades \ && 
of covering the PC revolution, 

Letters,......17 

This month’s letters discuss 
computers in education, Internet 
attitudes, and SGML, as well as 
clarify results in our Lab Report 
on tape drives. 
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xperience the ultimate in multi¬ 
media ... the ViewSonic 15GA and 
17GA PerfectSound 1 '' multimedia 
monitors. Be prepared tor a blast of 
sight and sound that engulfs you with 
rich, lifelike tones, directed towards VOL Plus, 
since you don’t need separate speakers, you'll 
save valuable desk space. 

The explosion from ViewSoni.cs mutimedta 
monitors will revolutionize the industry'.,. 
especially business, entertainment and tele¬ 
conferencing applications. With the latest 
dome speaker technology and microhole 
speaker grills integrated into the monitor bezel 
you'll hear full high fidelity stereo sound We 
thought of everything—even a built-in 
microphone, headphone jack and external 
microphone port. And, when die pfione rings, 
you can mute the sound with the touch of a 
button. 

In addition to the terrific sound, these new 1 5” 
and 17" CRTs (I4.(f and l6.(r diagonal view¬ 
able areas respectively) bodi feature a Super 
Contrast screen, 0.27mm dot pitch, resolutions 
up to 1,280 x 1,024 and an ultra high refresh 
rate of 86Hz at 1,024 x 768. You’ll be proud of 
the beautiful, brilliant, photo-quaiitv screen 
images. Our OnView 1 * controls allow you to 
make image and audio adjustments right on 
die screen. Plus these monitors tire Plug & 
Play +* for Windows 95, which automatically 
provide the utmost in screen image capabili¬ 
ties. 

In keeping with today's concerns for radiation, 
safety and the environment, these monitors 
not only exceed MPRIT and EPA Energy Star 
requirements, hut have also 
adopted the most stringent 
Swedish TCQ standards for 
reducti on of heat emissions 
and exposure to electromagnetic fields. 

ViewSonic multimedia monitors ... 
a sound investment. 






ViewSonic® 

See The Difference!™ 


TeL (800) 888-8583 Ext. #244 or (909) 869-W6 
Fix; (9M) 869-795? 

dill FaxSonicat (909) 864-7518 (fax-on-dumand) 

Request Doc. 143 [I5GW, 150(1'GA) 

Appleiink VtEWSONK! CompuServe: 73574,514 

•ftsjiEtosS a tlrjf;. COpipUihlc viJw pard 

M[ fmcluc&Tiul Irai-nUli, .IrHinircJ iiama nflhHr niftLlnrui|t!|TOli=t 
SfjedtksiojL'.f.uLik.i.i fljduagje 'jFidiQiiiAikx. 

Circle 120 on inquiry Card (RESELLERS: 121), 














































































ftfcctSoutup 

"““Entente,. 

















































































BETEL Contents by Platform 


Index 


This page presents the articles in 
this issue according to computing 
platform. 


DOS/WINDOWS 


Desktop Databases Pack More 
Power *..........22 

Here's an update on the state of scalabil- 
ily in PC database development. 

Pentium Dream Systems 
Mve*....23 

We take an early look at two of (he first 
120-MHz Pentium systems; Micron's 
P120 Millennia and Gateway 2000’s 
P5-t20 + 

Code Talk: Toolbars to Go_36 

Rick Grehun tries out a Windows 
development system for building tool¬ 
bars. 

OCR Fuels Slow Paper Burn., 40 

Building the bridge between the paper 
world and the electronic world is getting 
easier and less expensive thanks to im¬ 
provements in OCR software. 

The British Library's Catalog 
Is On-line......62 

Here's how the British Library converted 
its massive paper catalogs into an on¬ 
line. easily searchable resource. 

See You Around..,85 

We compare Apple's QuickTime VR 
panoramic-video authoring tools with 
Microsoft's Surround Video and explore 
the world of panoramic-video 
technology. 

BYTE's Video Workshop..97 

Wc set up our own desktop video pro¬ 
duction suite and create an in-house 
nut Id media product to uncover the re¬ 
quirements. problems, and issues of 
desktop video production. 

Incredible Expanding 
Keyboard...119 

IBM’s revolutionary ThinkPad 701C 
fils a full-size keyboard and a 10.4-inch 
LCD screen into a suhnoiehook. You 
must see it to believe it. 

The Benefits of 

Recentralization.121 

Microsoft puts a powerful Windows 
from end on disparate network manage¬ 
ment tools with Systems Management 
Server. 

Small-Scale Telephony ...... 12 5 

With the right software, a multi function 
telephony card can give your small 
business a big-league sound Here are 
six. 


Good News from Delphi.133 

Borland’s new Delphi development en¬ 
vironment takes on both low-end Mi¬ 
crosoft Visual Basic and high-end 4GL 
products. Delphi combines an object- 
oriented Pascal compiler, an extensible 
visual-design environmcnt T and strong 
database-access tools. 

Software Roundup: Document 
Image Managers....143 

This month’s NSTL software roundup 
finds a mixed bag in the fledgling but 
important category of document image 
managers. 

Lab Report: 29 Printers That 
Mean Business ...154 

We use our standard suite of DOS-. 
Windows-, and Mac OS-based printer 
tests to choose winners in four cate¬ 
gories: color ink-jets, ft- to 10-ppm 
lasers. 11- to 30-pm lasers, and color 
laser printers. 


OS/2 


Mathematics Meets Warp... 137 

OS/2 users don’t have to depend on 
Win32 emulation to run Matheniaticj 
anymore. You'll still want die included 
Windows-based front end. however. 

Pour]telle: Prizes and 
Surprises..187 

Jerry shares his experiences using OS/2 
Warp. 


MACINTOSH 


RISC Invades the School 
and Home. 36 

Apple expands its LC line of systems for 
the education and home markets with a 
new PowerPC model. 

See You Around,.£5 

A new technology, panoramic video, 
brings photo-quality virtual reality to 
your computer screen. We look at 
Apple's QuickTime VR and Microsoft's 
Surround Video. 

Apple's Improved 
MessagePad...,...,.131 

With bug fixes, more memory, and 
third-party software and peripherals, 
Apple's new MessagePad 120 strength¬ 
ens its position in specially and vertical 
markets. 

Lab Report: 29 Printers That 
Mean Business... ,15 4 

We review 29 printers that are excellent 
for business use and pick the winners 
based on our Mac, DOS, and Windows 
test suite. 


Cold Fire: A Hot 

Architecture...173 

A small core size, plenty of processing 
power, and a high-density instruction- 
set architecture make ColdFire a very 
efficient design. 

Adding Apple Events to Your 
Mac Application: Part 1_177 

Here’s pan I in a two-part series by 
Tom Thompson on how to make your 
application communicate with other 
Mac applications. 


UNIX 


Your Next Mainframe.48 

As PCs and Unix systems become 
more sophisticated, the traditional three- 
tier model—desktop PCs, a mainframe 
at the center, and a middle Layer of 
Unix-based application and database 
servers—could fold into two layers, or 
even one. 


NETWORKS 


Compaq Reduces Cost of 
Ownership....,.,30 

Compaq implemented APIs in the 
ROM of its new Dcskpnos so that man¬ 
agement applications can easily manage 
and troubleshoot the new PCs. 

Your Next Mainframe..48 

Clustered servers and new OSes are 
replacing many functions previously 
handled by mainframes. This downsiz¬ 
ing means your next mainframe will 
ms wt likely be software and a network. 

Video Connections..,,,..113 

Multimedia over the network is coming 
your way. The question is, what route 
will it take to your desktop—isochro¬ 
nous Ethernet or ATM 7 

The Benefits of 

Recentralization..121 

Microsoft's Systems Management 
Server centralizes and controls multiple- 
vendor networks, 

NetWare 4.1 Forges 
Ahead,.. 175 

NetWare 4.1 faces strong competition 
from NT Server 35 and LAN Server 
4.0. 

Virtual LANs Get Real.181 

Here’s a look at some of the different 
approaches to creating virtual LANs. 


Alpha.,,.48 

Awards .34, 75 
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CD-ROM.43, 97, 125, 187 

Codecs.... 1 07 

Color.154 
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Text retrieval. .62 

Unix,...48 
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RECORDABLE CD! 


The Pinnacle RCD-1000 is 3 Drives in 1 


i. 


2 


Recordable CD System 


2. Double-speed CD-ROM Player 


3. Tape Backup Replacement 



The RCD-1000'“ is virtually 3 drives in 1 - making it the 
ultimate storage device for only $1995. 


With the flexibility of Pinnacle's RCD-1000, the applications 
are endless. As a CD Recorder, the RCD-1000 allows you to 
master your own CD that can be easily transported across 
town - or to the end of the world. As a double-speed 
CD-ROM player, it can read virtually thousands of educa¬ 
tional, multimedia or audio CDs. 
And, with Pinnacle’s own Backup 
Software Utility, you can now 
replace your tape drive with a 
system that provides a more 
reliable solution and fast ran- 
Rcd Backup utility dom access to your data for only 

$29 per disc, or 4 cents per megabyte. Each disc holds 650 
MB of data, audio and video storage. 

The RCD-1000 is perfect for creating and mastering your own 
multimedia titles, interactive games, or even mixing your 
own audio CD of your favorite tunes. You can backup account¬ 
ing records, business plans, charts and graphs, or confidential 
information on CDs for decades - safe and secure. 

The RCD-1000 system is simply the best way to store, 
archive, distribute and create information. Best of all, it’s 
now affordable - it's recordable! 

Pinnacle Micro. The Optical Storage Leader. 

Alt Trademarks and Registered Trademarks of Their Respective Owners. 


TO REACH THE PINNACLE CALL: 800-553-7070 


Tel: 714-789-3000 Fax: 714-789-3150 

Circle 99 on Inquiry Card (RESELLERS: 100). 






























© 1995 Irttd CiiFpnrji1ii.nl tffnurcc: iCQMP®. A Simplified Measure Of Relative Mk'ruprtKESfinr PtiibnnujKC. Intel Cnrpttraikm,1992.ffTlw ffl-MH* Ptitfhmi OvctOtivc 
Ttie S3-MH* Pentium OvcrPtivt pfQOUCT TcirmOKt tifi-MMc and 33-MHi InteHfKi CPU-tniwd syalems will avniljiblc liner in Ihc year. 'Other Lrade uwrita; lefeltfiused a 


Run your486 faster with the 
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77ig OverDrive • processor 
is a single-chip CPU upgrade 
that maximizes the performance 
of most Intel486 m 
processor-based PCs. 
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iCOMP* index f 
for Intel Inside® 
and Ox'erDrh'g® 
processors. 



OverDrive processors boost 
CPU performance as much as 
263%, making your software 
run much faster. 



IntelDX4Tand newly released 
Pentium ® OverDrive processors tt 
gives you several affordable 
upgrade options for your 
i486 - CPU-based PC-each of 
them fully software compatible. 



Contact your PC reseller for 
more information about OverDrive 
processors, or dial the Fax Back* 
service at 1-800-525-3019 , 
document # 9306. Or 
call 1-800-538-3373 , 295. 


OverDrive - processor, iny 










Editorial 


Raphael Needleman 


Let’s Put on a 


Wo send seven 
editors end lO 
portables to 
CeBIT. Hilarity 
ensues. 

Every year, BYTE sends a passe 1 
of editors to the mammoth CeBIT 
trade show in Hannover, Ger¬ 
many. This year, we did something new—we inaugu¬ 
rated the Best of CeBIT awards. The reason: Technol¬ 
ogy is global. There's no reason for us to limit our awards 
to the ones we give at Comdex in the U.S. and Computex 
in Taiwan. 

I am delighted with the awards we presented. You’ll 
find a full report on page 34, but let me state now and for 
the record that some of the new products I saw at CeBIT 
are absolutely stunning. The two that most impressed 
me are the programming environment called Wizdom 
Pro, which won our Best of Show award, and Taylor II, 
an amazing simulation engine for designing and trou¬ 
bleshooting the flow of physical goods. Neither of these 
products are currently available in the U.S., which means 
that those of us based here will not see them at the same 
time our European colleagues do. That’s a shame, but 
it’s also a reflection of an important market dynamic: 
The computer industry is strong and growing in the U.S., 
but it’s growing even faster elsewhere. 

It wasn’t easy coordinating our coverage for this show. 
We had 10 portable computers and two printers among us, 
but, alas, at the guesthouse where we were all staying, we 
had only one reliable phone line back to the states. 

Unfortunately, we couldn’t plug our modems into the 
guesthouse’s system, so we had to use the acoustic cou¬ 
pler that 1 had thrown into my briefcase at the last minute. 
We had better luck at the trade show itself, where we 
could plug our modems directly into the phone system, 
just like back home. 

Having just seven editors to cover a trade show con¬ 
sisting of 6178 exhibitors with more than 7(X),()()() atten¬ 
dees was a daunting proposition. Thus, in recognition of 
the BYTE editorial staffs hard work, I want to point out 
just a few of the people who made our comprehensive 
coverage of this show possible: 

First, I’d give a gold medal to Dennis Barker, our chief 
of correspondents. In addition to organizing and coor¬ 
dinating die awards planning before the show, he demon¬ 
strated a real dedication to the magazine by eschewing 
sleep in the last critical hours before our awards cere¬ 




mony. He was still up writing the awards script when I re¬ 
tired Thursday night at 2:00 a.m. And when I came down 
for breakfast at 7:00 a.m. on Friday, he was still there, 
pounding away at his computer. Dennis clinched this 
award, however, by skipping the beer-hall bash after the 
awards ceremony so he could write the press release. 

Then there was Dave Andrews, a news editor. Dave is 
a great guy and a gifted reporter, but he has the worst 
travel karma of anybody I’ve ever met. First, he missed 
his Lufthansa flight to Germany, although he did manage 
to find an alternate route via KLM. When he arrived in 
Hannover, unfortunately, his luggage was nowhere to 
be seen. After two days of wearing the same jeans, Dave 
went out to buy clothes, but the store didn’t lake credit 
cards, and worse, he couldn’t find any shirts that fit right. 

Our Frankfurt bureau chief, Rainer Mauth, presented 
half the prizes. He had agreed to do this beforehand and 
did a great job. What he didn’t tell me, however, was 
that before CeBIT, he had never spoken before a crowd 
of people in English. You’d never know it. Rainer had ex¬ 
cellent presence on the stage, and his comments about the 
winning products were incisive and articulate. 

CeBIT was a rewarding trip for the BYTE editorial 
brain trust. When I got on the plane to head home, how¬ 
ever, 1 discovered the adventure wasn’t quite over. 

On the flight back. I had the good fortune to sit in the 
cockpit of the Airbus 340 during takeoff. The Airbus is a 
technological masterpiece—it’s a fly-by-wire airplane, 
which means that all the pilot’s commands are relayed to 
the control surfaces and engines via computers and elec¬ 
tronics, not direct hydraulics, as in older planes. The Air¬ 
bus has three flight computers that “vote” on all critical 
commands; if one of the computers gives a different re¬ 
sult, the remaining two override it. 

Before takeoff, I tried to break the ice with the pilot by 
finding some common interests. “I hear this plane is a fly¬ 
ing computer,” 1 said. Bad move. The pilot tensed up. 
He said, “I am not too interested in computers.” He likes 
flying—not running a computer console. Fortunately, he 
proved to have excellent mastery of the Airbus 340; the 
flight was glass-smooth and uneventful. And Dave An¬ 
drews’ luggage even made it back on the same flight. ■ 



Raphael Needleman, Editor in Chief 
(rafe@bix.com) 
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TEXTBRIDGE 

PROFESSIONAL EDITION 



True document understanding 


In any OCR package the true test is accuracy. 

TextBridge Professional Edition not only 
delivers the highest quality of accuracy but 
also does much more besides. It actually 
re-constructs your documents just as if they 
had been re-typed - that goes for tables, 
columns and graphics as well as text - so not 
only do your scanned documents look the 
same, but you can edit them as well! 

That’s true document understanding. 

m Advanced technology from Xerox 
delivers true accuracy 


• One key stroke is all it takes to recognise 
faxes, photocopies and dot matrix pages 

■ Exclusive DocuRT™ technology re¬ 
creates cell tables to match the original, and 
even allows you to edit them 

• Instant Access OCR™ enables you to 
use TextBridge from within your current 
Windows™ application 

Call now on +44 (0)1734 668421 to learn about 
the latest OCR technology from Xerox. 



THE DOCUMENT COMPANY 

XEROX 

Unit 8, Suttons Business Park, Reading RG6 1AZ 
Tel: 444 (0)1734 668421 Fax; +44 (0) 1734 2619)3 


DocuRT and Instant Access OCR are trademarks of Xerox Corporation. Windows is a trademark of Microsoft Corporation. ©1995. 
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Video Compression 


cuEB BtlXA COT 

TO NETWARE 


fflSTtfi 


Jakob Nielsen 

Paserti-acK- £22.55. -eg d: 
ISBNl 0-12-318408-5 


RELEASE 


Arch C. Luther 

PapertJaek, E24 55 297 pjx 
ISBN: (M 2-460432-3 
Includes 'Tie CD-ROM. 


Ed Titter 

Margaret Robbins 

Paperback. £i 9 . 95,374 pp. 
ISBN: G- 12 - 691393-5 


Michael J. Young 

Paperback, £29.95.303. pp 
iSSNi 0-12-773750-2 
includes One 3-5" tfisk. 


EdTittef 

Margaret Robbins 

Paperback. £19-95. 228 pp 
ISBN! 0:12-691397-8 


Available F 
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Fachbuchhandlurg 
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Letters 


Integrating Computers in Schools 

Andy Reinhardt’s article “New Ways to 
Learn" (March) is an excellent introduction 
to current computer technology in schools 
and the possibilities it entails. It will great¬ 
ly aid my mission to get administrators 
and teachers in our middle school to dis¬ 
cover these resources. My years of expe¬ 
rience with this issue very much parallels 
what Reinhardt reports, including using 
much of the same software he mentions. 


I've been reading 
BYTE for almost 
20 years because 
of its well-earned 
reputation for fac¬ 
tual evaluations of 
hardware and soft¬ 
ware. Your issue 
on education is the 
antithesis. Com¬ 
puters belong in 
ihe classroom, not in a computer technol¬ 
ogy magazine. My wife* who leaches third 
graders, uses computers effectively by con¬ 
centrating on what they do best for stu¬ 
dents, In 1994, her third-grade students 
competed against fifth graders in a national 
NASA/NSTA science contest and placed 
first Lind second in California and second in 
the nation. She does not use any of the 
“edutainment'' materials by the parfait 
providers featured in your multimedia 
splash, 

Larry Severson 
science @ macropress, com 


Gary Mattson 

Marina Middle School 
San Francisco, CA 



Editorializing 

I found Rafe Needleman's March Editor¬ 
ial about the Pentium—and life for that 
matter—to be a great insight on the hu¬ 
man learning condition. Flaws sometimes 
have to be accepted as fact—as real as 
taxes and death. 

Greg Zerkis 
zerkis@radiomciit.net 

Rafe Needleman incorrectly excuses In¬ 
tel for the Pentium division error. While I 
agree that certain classes of bugs are in¬ 
evitable even after a rigorous test suite, 
the floating-point divide glitch was inex¬ 
cusable, This is not some esoteric bug that 
would only show up after an odd combi¬ 


nation of instructions was executed. It re¬ 
quires less than a second to determine that 
each element of a lookup tabic is correct. 

John Waring 
Orleans, Ontario, Canada 

8-mmTape Blunder 

Our March Lab Report, “26 Safeguards 
Against LAN Data Loss" does injustice 
to Exabyte. In 1987, Exabyte adapted 
tape drive transport mechanisms and 
media for 8-millimeter tape systems 
from the consumer video industry. Since 
then, Exabyte has completely redesigned 
the systems for data processing, so the 
drives are no longer videocassette prod¬ 
ucts. In comparing 8-mm tapes to DLT 
tapes {page 154), we should have stated 
16,000 hours for the head life of an 8- 
mm tape rather than the 2000 hours of 
earlier models. Another innovation is 
that Exabyte's drives with the XL suffix, 
such as the EXB-8505XL drive we 
tested, hold 7 GB of uncompressed data, 
as stated in our roll call but not in the 
article's introduction. We apologize to 
Exabyte and to other vendors of 8-mm 
tape drives for these errors,—Eds, 

Simplifying WWW Publishing with SGML 

In the text box “A Vision for a More So¬ 
phisticated HTML” (News & Views, 
March, page 30), the idea that different 
browsers support different levels of 
HTML is just plain crazy. It would be 
much simpler to have all HTML 
browsers accept full SGML tagging 
rather than to create more versions of 
HTML, All browsers would render all 
tag sets, including all varieties of 
HTML and even incompatible HTML ver¬ 
sions and tag sets that haven't even been 
developed yet. Documents could have a 
unique tag set, and authors and users would 
gain control of the rendering. The render¬ 
ing table should be dynamically loaded; 
it is not necessary to have full SGML 
smarts in an SGML-rendering browser. 

Bob Goldstein 
Computer Center 
University of Illinois at Chicago 
bohg@uic.edu 


The Internet Mirrors Society 

In the March Commentary “Bosnia On- 
Line," I was dismayed to see George Bond 
uncritically swallow Canter and Siegel's 
self-serving pose as victims of “andbusi¬ 


ness bias." Thousands of businesses op¬ 
erate on Lhe Internet without incident by 
observing basic Iniemel courtesies. If Bond 
really wants to see the Internet become 
more civilized, he ought to support its 
taboos against antisocial behavior. Treat¬ 
ing people whose conduct earns them 
scorn and ostracism as victims isn't good 
for real-world society, and it wouldn't be 
any better for Internet society. 

Stephen Brinich 
Arlington, VA 
steve-g @digex. net 


Putting Pattern Recognition Technology to Work 

Edmund Dejesus' February article “Face 
Values" was interesting and inspiring. I 
think I'll keep a Bill Gates photo handy 
when ATMs with facial recognition be¬ 
come operative. 

Alberto Quarto 
Computer Science Dept, of 
Milan State University. Italy 
quarto @ (hi. uni mi. it 

The Pentium FPU Bug Unveiled 

Tom Halfliill's ‘The Truth Behind the Pen¬ 
tium Bug" (March) is the most accurate 
piece 1 have seen 
on lhe subject. 
Much has been 
written about the 
Pentium proces¬ 
sor episode, most 
of it flat wrong. 
Good work. 

Mike Barton 
Manager of Technical Applications 
Intel Software Technology Lab 


Native-Mode Benchmark Requests 

Rick Grehan's March article on BYTE's 
new native-mode cross-platform bench¬ 
mark suite was well written* and I look 
forward to trying it on several of our sys¬ 
tems that have our new IDT/Mips R4700 
processor. The earlier suite was always 
one of the first things we ran when a new 
system became available* and several 

We want to hear from you. Address correspon¬ 
dence to Letters Editor, BYTE. One Phoenix 
Mil! Lane . Peterborough, NH 03458; or you 
can send E-mail via the Internet or BIX to edi- 
tors@bix.com. Letters may he edited. 
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Letters 


OEM’s included the results in marketing 
brochures. Please send me the suite. 

Scott Gardner 
Manager. Systems Technology Group 
integrated Device Technology 
Santa Clara, CA 

To receive a copy of BYTE's new low- 
level cross-platform benchmarks, send 
E-mail to edttors@hlx.com and include 
your mailing address with a list of the 
platforms you r d like. Each platform de¬ 
scription should state the CPU type and 
OS. We ’ll send you disks that include full 
documentation and source code with 
DOS executable files. You may compile 
the tests for new platforms as you need 
them. We do have a few stipulations re¬ 
garding how to report results, so please 
read the read, me file carefully. Soon we 
will post these benchmark tests at an ftp 
site, on CompuServe, and on the World 
Wide Web. If you have technical prob¬ 
lems or questions, contact Rick Grehan 
at rick_g@bix.com or send E-mail to ed¬ 
itors @bix, corn. We will also appreciate 
feedback concerning your experiences 
putting these tests to work. — Eds. 


Vines on the Enterprise 

Your February software roundup entitled 
“Networks lor the Enterprise’ 1 proposed 
to deal with ihc major “enterprise 11 NOSes 
(network operating systems), but Ll did not 
include an evaluation of Banyan Vines. 
The reason? “Hardware incompatibility 
forced us to drop the product from our 
evaluation.' 1 Banyan invented enterprise 
networking and Vines is the only NOS that 
is up to the demands of the enterprise. 

John Daggan 
Senior Network Analyst 
727-1Ml QmcimaiL com 


BYTES Past 

f found Jon UdelFs February article on 
NetWare inform alive* but my interest was 
piqued when I read that the original server 
was named Guernsey, I was born and 
raised in the Channel Island of Guernsey, 
20 miles off the coast of France. What pos¬ 
sessed you to use such an unusual name ? 

Rob Fill well 
miser @ maxwe 11. ee. washing ton. edu 

The BYTE building, in scenic downtown 
Peterborough, New Hampshire (pop, 
<5000 1 was the original headquarters of 
the American Guernsey Cattle Club * 

When BYTE moved in, many boxes of 
cattle registrations and breeding records 
moved out. Fora while, our editors en¬ 
joyed free Guernsey milk from the vend¬ 
ing machines. Incidentally , we named 
one of our servers Ourtown because Pe¬ 
terborough was the location that inspired 
Thornton Wilder j Our Town *—Jon Udell 


The OS/2 and Windows War 

Barry Nance's “Big Blue’s Speed Trip” 
(March) sounded like it was written by a 
politician. OS/2 advocates are getting 
scared of Windows 95, just like politicians 
up for reelection with the polls against 
them, Nance states that “Warp is a more 
mature operating system than *.. Windows 
95* and “Unlike Warp* Windows 95 will 
have a hard time running in 4 MB of 
RAM." Not only are these statements false 
but his article doesn't substantiate them. 
I'm running Windows 95 on a 386 with 4 
MB of RAM, emulating a NetWare server. 
Granted, our 386 runs about one-fifth the 
speed of our $40,000 Compaq server, but 
that’s pretty good for a $500 machine. 

Earl and Cathy Malmrose 
maimrose @ cyberspace, com 


COMING UP IN JUNE 


- DIGITAL CASH 

Six proposed standards for secure transactions over the lines, 

- SUPPORTING VIRTUAL OFFICES 

How Xerox supports and manages its remote work force. 

* 39 VJ4 MODEMS 

Test results of 39 sets of 28.8-Kbps modems, both external and PCMCIA models. 

* SPECIAL REPORT; MOBILE COMPUTING 

The technical challenges facing developers of portable hardware and networking solu¬ 
tions. 

* SPREADSHEETS FOR OS/2 

If you have just chosen Warp* this review will help you choose a spreadsheet that 
runs on it. 


What a pleasant surprise to read your thor¬ 
ough article on OS/2 (aka Warp). 1 was a 
reluctant convert to OS/2 when 2.0 was 
released* and I wasn't prepared for the dif¬ 
ference a robust OS would make in the 
day-to-day use of my computer. I went 
with OS/2 to use SAS Institute’s Statistical 
Analysis System for OS/2. I stayed with 
OS/2 because I couldn’t believe the dif¬ 
ference it made for my DOS applications. 
That was on a 20-MHz 386SX with 8 MB 
of RAM. With Warp and 16 MB on a Pen¬ 
tium, if s even nicer. But the performance 
improvement from changing hardware 
pales compared to the difference that mov¬ 
ing from DOS (and intermittent use of 
Windows) made. That was three years ago. 
Those who make the shift now will be 
even more favorably impressed by OS/2. 

Michael S. Lundy* M.D., M.S. 

76420.1554@compuserve.com 


Why I'm a 20-Tear Subscriber 

1 read a variety of PC magazines but sub¬ 
scribe to only a few. BYTE is on that short 
list, and the March issue exemplifies why: 
In the Lab Report, your explanation of 
how each of the tape systems work filled a 
gap in my understanding. Also, George 
Bond's “Bosnia On-Line” reminded me 
that as the technical becomes more com¬ 
monplace, the trials and tribulations of the 
real world will intrude. Finally, “New 
Ways to Learn” helped me think of better 
ways to use my organization’s PC tools 
to improve employees’ skills, 

Theron Patrick 
TheronP @ aol, com 


FIXES 

In the Lab Report’s roll call (March, page 
160), the first number cited in the column 
entitled Sustained Transfer Rate Com¬ 
pressed KBps is the Average Access Time 
in MBps. 

In testing many IBM ThinkPads, we found 
that in our March review of the ThinkPad 
755CD (page 129), the indexes for the In¬ 
teger Index and the Float!ng-Poing Index 
are wrong. Its integer index is ,626 (not 
.26), and the FPU index is .37 (not 0.14). 

In our February issue (page 24), the phone 
number for Vitec (France), winner of last 
Comdex’s Best Multimedia Hardware 
award, included a typo. The correct phone 
number is +33 I 46 73 06 06. ■ 
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If you Itiink Exabyte is just 8mm. thinh 
again. Today, Exabyte is Everywhere. 
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It's easy to think of Exabyte as the company that pioneered 
helical-scan 8mm tape backup and restore technologies. But 
today. Exabyte is much more. We offer customers worldwide a 
full line of backup and restore products—8mm, 4mm and quarter- 
inch minicartridge tape drives, automated tape libraries, certified 
media products and service—all with the Exabyte name. 


We're not just 8mm anymore. Today, Exabyte is Everywhere. 

EXAIBWIT 



In North America, call our office at 1 -SOO-EXABYTE. In Europe, call The Netherlands office 
at 31-3403-51347. Or in Asia, call our Singapore office at 65-771633 T, 

c 1995 Exabyte Corporation. Exabyte is a registered trademark and "Exabyte is Everywhere" is a trademark of Exabyte Corporation, 
Exabyte Corporation, 1685 38th Street, Boulder, Colorado 80301 USA Phone (303) 442-4333, 
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Brilliance 21A Monitor with 

CyberScreen® Technology It's hard to imagine how 


you can improve the picture quality of a Brilliance Monitor. But take a look at the new 
Brilliance 21A wirh CyberScreen Technology and you'll see that Philips' latest 
invention has just done that. Philips 21 inch with CyberScreen Technology is the 
world's first Totally digitalized monitor. This means that it gives you unparalleled 
monitor performance in terms of digital convergence correction and colour 
and brightness uniformity right to the very edge of the screen. This degree of accuracy is absolutely essential for 
design work, DTP, CAD/CAM and all operations where colour matching is critical. CyberScreen Technology 
also features the magnetometer which completely neutralizes magnetic variations. So take a look at the Philips 21A 
with CyberScreen Technology and you 1 !I be amazed just how clever Brilliance can be. CyberScreen 


Look how clever Brillian 


BRILLIANCE 

HIGH RESOLUTION MONITORS 


Brilliance and CyberScreen are registered trademarks of Philips Electronics N.V. 
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News&Views 


PC DATABASES 


Desktop Databases 
Pack More Power 


PC database vendors are touting the ability of their products to scale from the desktop to 
the enterprise. But a closer look at today’s PC databases reveals that vendors’ 
definitions of scalability vary widely. 


BY JANE RICHTER 

Y ou’re going to hear a lot about database scalability in the coming months. 

The PC’s ever increasing capabilities let vendors deploy powerful data¬ 
base applications on the business desktop. But a close examination of PC 
databases reveals that definitions of scalability can vary widely. 

An early definition of scalability referred to a Scalable Pro¬ 
cessor ARChitecture (the ANSI/SPARC standard) used to 
implement different technologies with hardware com¬ 
ponents of potentially many different sources _ ♦ * 

and sizes. To be scalable, a system must 
have the ability to add or replace compo¬ 
nents in the system architecture. In today’s 
software market, two complementary forms 
of scalability exist. 


In its first form, scalability refers to the ability of an 
application to support multiple, concurrent processors. 

This horizontal scaling allows users to increase process¬ 
ing power without having to change applications, operat¬ 
ing systems, or even computers. In this scenario, when 
you add a CPU, the system transparently handles data 
location and transaction distribution. 

In its second form, scalability is the ability to create an 
application for potential use on many different computers 
and platforms. In the strictest sense, this type of scalability, 
called vertical scaling , refers to the ability to move an appli¬ 
cation among multiple computing platforms. 

Vertical scaling’s success requires equivalent database prod- 
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ucts across all platforms and 
depends upon the consistency 
of the languages and APIs 
between platforms. Only a lim¬ 
ited number of products sup¬ 
port this type of vertical scaling 
for the PC user. Ashton Tate, 
creators of dBase, published 
equivalent versions of dBase 
for the DOS, Mac, and Unix 
platforms (Borland, which 
acquired Ashton Tate, has yet 
to do so). Gupta’s SQLBase 
also supports vertical scaling 
between its DOS, NLM (Net¬ 
Ware loadable module), Win¬ 
dows, NT, SunOS, and OS/2 
offerings. Oracle’s Workgroup 
2000 (Personal Oracle7, Ora¬ 
cle Objects for OLE, and the 
upcoming Oracle Power Ob¬ 
jects) allows applications to run 
interchangeably between Win¬ 
dows, Mac, and OS/2 versions. 

However, many other data¬ 
base vendors define scalability 
as the ability to use a single 
application, or front end, to 
access data and services on 
multiple computing platforms, 
or back ends. With front-end 
scalability, applications de¬ 
signed on a single platform 
(typically DOS, Windows, or 
Mac) access data stored on a 
variety of back-end products 
and platforms. In addition to 
consistency between languages 
and APIs, front-end scalability 
also requires tools to support 
communication and reliable 
data transfer between various 
hardware platforms and soft¬ 
ware packages. 

Many full-featured 
database products, such 
as Borland’s Paradox 
and dBase software, 
Lotus Approach, Mi¬ 
crosoft Access, and 
FoxPro (including the 
forthcoming Visual 
FoxPro), allow 
front-end applica¬ 
tion development 
and offer access to 
data stored on a 
variety of data¬ 
base servers, in¬ 
cluding MS SQL 
Server, Oracle, 
Sybase, and 
those offering 
ODBC (Open 
Database 
Connectivity). 


the per- 
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Microsoft takes Access one 
step further with an Upsizing 
Wizard that converts stand¬ 
alone database applications to 
an Access front-end and a 
Microsoft SQL Server back¬ 
end, In addition, a whole genre 
of products, such as Gupta's 
SQLWindows and Sybase's 
PowerBuilder, are designed 
specifically for scalable front- 
end development. 

To implement front-end 
scalability, cross-vendor soft¬ 
ware solutions rely on stan¬ 
dards, and standards typically 
lag behind technology. Both 
the SQL Access Group' s SQL 
standard and Microsoft's ven¬ 
dor-neutral ODBC standard 
make it possible to develop 
applications using sophisticated 
database server software while 
taking advantage of the ease of 
use and relatively low cost of 
hardware and software on the 
personal computer platforms. 
The problem: To take advan¬ 
tage of nonstandard function¬ 
ality (which typically includes 
vendor-specific features and 
recent innovations), the devel¬ 
oper must sacrifice scalability. 
This is why many vendors refer 
to ODBC as the least-cnmmon- 
denominator approach. For 
example, neither the SQL 
Access Group nor ODBC take 
advantage of triggers or stored 
procedures. 

Single-vendor front-end 
development (using front-end 
and back-end software from the 
same vendor) guarantees both 
language and API consistency. 
Though single-vendor solutions 
lend to rely on proprietary tech¬ 
nologies, which creates a de¬ 
pendency on that vendor, these 
solutions lei developers take 
full advantage of the vendor's 
extended feature set. 

These homogenous solutions 
introduce one more exciting 
prospect for the PC database 
developer: the possibility of 
developing truly scalable data¬ 
base applications (not just front 
ends) on the PC. Gupta's con¬ 
tinued development of SQL¬ 
Windows, Sybase's purchase of 
Powersoft (publishers of Power¬ 
Builder), and the release of the 
Personal Oracle7 products bode 
well for future scalability in PC 
database development. 



Frost and Sullivan expects 
businesses to increasingly 
turn to wireless bridges 
from companies like 
Solectek, Windata, Persoft, 
Proxim, and Cylink for 
buitding-to-buifding (aka 
campus) networking. 
Wireless bridges, unlike a 
frame relay or T1 link, 
don't require you to dig 
trenches to link two 
buildings. 

Proxim (Mountain View, 
CA (415) 9601630) 
recently Introduced a line 
of low-cost wireless 
bridging solutions that 
range in price from $2975 
to $3725 per antenna and 
offer throughput ranging 
from 500 Kbps to 1.2 
Mbps, The initial install of 
a i.SMbps T1 line can 
cost about $11,000, and 
customers must also pay 
monthly fees of about 
$300, 


120 -MHZ PENTIUM PCS 


Pentium Dream Systems Arrive 



P Cs based on IntePs new 120-MHz Pen¬ 
tium should quench the most demanding 
power user's need for speed. In addition to the 
faster processor, the First of these new systems 
that BYTE tested offer a wealth of features while 
preparing users for the next generation of mul¬ 
timedia applications. The new systems based 
on die 3.3-V, 120-MHz processor should start 
shipping in April from vendors (in reduced quan¬ 
tities until June). 

BYTE looked at early 120-MHz units from 
Micron (Nampa, ID, (800) 233- 
7027 or (208) 463-3434) and 
Gateway 2000 (N. Sioux City, SD, 

(800) 846-2000 or (605) 232- 
2000). Both systems use Intel's 
Triton PCI chip set to support fast 
EDO (extended data out) memory 
(16 MB standard on both systems) 
and 256 KB of synchronous burst 
cache. This chip set also prepares the systems 
for future native signal processing applications 
(see BYTE's March 1995 issue, page 38). 

Micron's PI20 Millennia miniature tower 
case includes a Micronics motherboard and a 
L3-GB Conner IDE drive, quad-speed Enhanced 
IDE Sony CD-ROM drive, and bundled 
Microsoft software. The $3799 price also 
includes a 15-inch monitor. Diamond Stealth 2- 
MB VRAM graphics card, and 
SoundBlaster 16 audio card. 

At $4299, Gateway 2000's 
P5-12Q tower system includes 
luxuries like a L62-GB Western 
Digital IDE hard drive, a three- 
disc, quad-speed Sanyo CD- 
ROM drive, 17-inch Vivitron 
monitor, 2-MB VRAM ATI 


Mach 64 card, 28,8-Kbps mo¬ 
dem with TelePath IIv telephone 
answering device, Esoniq 16-bit 
sound card, Altec Lansing ACS- 
31 speakers, and bundled Mi¬ 
crosoft software. Gateway uses an Intel moth¬ 
erboard. 

Running BYTE's Native-Mode benchmarks 
showed precisely what one would expect for a 
120-MHz Pentium machine. On the integer test, 
the ratio of the scores to our baseline 90-MHz 
Deli system’s score was 1.33 and 1.32, the same 
as the I20-to-90 ratio of clock speeds. The 120- 
MHz Pentium chip, which currently sells for 
$935, is 1.71 times the price of 
the 90-MHz Pentium ($546). 
However, power users will find 
much to like in these new sys¬ 
tems; more patient users will 
likely wait for Intel to lower the 
price it charges system vendors 
for the new 120-MHz pan. 

—Rick Grehan 


120-MHz Pentium systems’ integer 
and floating-point benchmark results. 

(A 90-MHz Pentium Dell XPS/9G 
scones a 1.00 on botb tests.) 



MICRON 

GATEWAY 

Integer 

1.33 

1,32 

Floating Point 

1.30 

1,29 
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THE NEW SATELLIT1 

MULTIMEDIA TO GO A' 



Built-in power supply: 

Engineered for ultimate portability, 
there's no bulky external AC adapter 
to carry, just a slim power cord. 



Expansion capabilities: 

Two stacked PCMCIA slots 
(two Type 1 11 or one Type III) make 
room for on-the road data/fax 
modems, networking adapters, hard 
drives and many more options. 



The power of multimedia is all packed 
up and ready to go. The affordable new 
Toshiba Satellite Pro™ T2150CD Series 
with a built-in CD-ROM drive is the ulti¬ 
mate in performance and portability. It has a 
super-quick 75MHz processor and an AccuPoint 


Satellite Pro 

$ 3749 * 


Prices starting at 


integrated pointing device. Plus it’s 
loaded with everything you need for 
dynamic multimedia presentations, 
including built-in stereo sound and 
a brilliant 10.4" diagonal color display. 
Call 1-800-457-7777 for your nearest dealer. 


T2150CDT 

• ! 0.4" dm. color active matrix display 

• SMB RAM expandable to 32MB 

T2150CDS 

• 10.4" dia. color DSTN dual-scan display 

• 4MB RAM expandable to 28MB 

BOTH MODELS 

•75MH: Intel DX4', 3.3v 

• 320 Million Bytes (=500MB) HDD 


1 Integrated 3.25" CD-ROM drive 
1 Integrated math coprocessor 
1 ! 6KB of cache 

1 Two stacked PCMCIA (PC Card) 
slots (rwoType MI or one Type III) 

’ AccuPoint"’ integrated 
pointing device 
1 VL local-bus video 
1 Integrated graphics accelerator 
1 External 3.5" floppy drive included 


NiMH battery with Toshiba 
MaxTime”* Power Management 
Audio jacks: headphone/speaker, 
microphone 

Sound Blaster"* Pro compatible, 
.WAV and MIDI sound support 
Preinstalled software: MS-DOS*. 
Microsoft: Window's' or Windows 
for Workgroups', Video tor Windows’ 
Run Tunc and Indeo' video 


•6.9 lbs. 

• Multimedia help kit 

• 3 year limited warranty 

• Toll-free Technical Support - 
7 days a week, 24 hours a day 
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>R0 WITH CD-ROM. 

\ PRICE YOU CAN TAKE. 



In Touch with Tomorrow 

TOSHIBA 

©1995 Toshiba America Information Systems, Inc, The Intel Inside logo is a trademark ol Intel Corporation, All products indicated by trademark symbols are Iradcmarited 
and/or rsgisterad by their respective companies. *T215DCDS. Reseller prices may differ. All prices and specifications are subject to change. Shipping, handling, and applicable sales tax not Included. 
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News & Views 


VIRTUAL REALITY 


VR Can Improve Your Health 




M edical education and 
surgery professionals 
are using VR (virtual reality)„ a 
technology often associated 
with interactive, com p it ter-gen- 
e rated gra ph i cs an d i m mers i ve 
environments, to fundamentally 
alter and improve the way med¬ 
ical care is taught and delivered. 
Whether used for remote edu¬ 
cation or to improve surgical 
skills, VR is impacting a variety 
of medical disciplines. 

One such discipline is the 
innovative medical procedure 
called laparoscopic (aka key 
hole) surgery. In this minimally 
invasive procedure, a doctor 
performs an operation by guid¬ 
ing an elongated surgical 
instrument through a tiny hole 
in the patient. Laparoscopic 
surgery can eliminate ugly 
postsurgical scars, hut it is a 
difficult skill to perfect. To help 
doctors hone their skills, sev¬ 
eral companies are developing 
laparoscopic simulators. 

These simulator systems typ¬ 
ically feature a mannequin into 
which real laparoscopic instru¬ 
ments—or some other appara¬ 
tus that operators can manipu¬ 
late—are inserted. Surgeons 
look at a video monitor as they 
would in actual surgery but 
view a computer-generated 


virtual reality can help 
surgeons preview a 
patient's internal 
anatomy. A Silicon 
Graphics Onyx 
RealityEngine2 
generated this 
simulation in 
preparation for 
laparoscopic sureejy. 


anatomy instead of 
the real thing. As 
the surgeon maneu¬ 
vers the instruments to cut. 
stitch, and perform other tasks, 
force feedback controls in the 
mannequin simulate such real¬ 
istic responses as resistance to 
encounters with bone or bleed¬ 
ing from an incision. 

Laparoscopic simulators are 
now being integrated into 
instructional training systems. 
At the third annual “Virtual 
Reality Meets Medicine” con¬ 
ference recently held in San 
Diego, companies such as 
Cine-Med (Woodbury, CT 
(203) 263-0006), Ethicon 
Endo-Surgery (Cincinnati, OH 
(513) 786-7000), and High 
Techsplanations (Rockville, 
MD (301) 984-3706) all 
described laparoscopic simu¬ 
lator systems that should be 
available for evaluation in 
teaching hospitals this year. 
These first-generation simula¬ 
tors will likely be used to teach 
residents baste laparoscopic 
skills and measure their per¬ 
formance, These systems can 
improve training in a safe and 
controlled environment. 

Applications that simulate 
human response to medication 
can benefit other medical dis¬ 


ciplines. For example, CAE 
Electronics, Inc. (Binghamton, 
NY (607) 721-4552) and Loral 
Data Systems (Sarasota, FL 
(813)371-0811) sell life-like 
simulator systems to help train 
anesthesiologists. As with some 
laparoscopic simulators, these 
systems feature a fully instru¬ 
mented mannequin that breathes 
and reacts just like a human 
patient. By creating 
this virtual patient 
environment, anes¬ 
thesiologists can prac¬ 
tice emergency tech¬ 
niques or rare event 
scenarios. Systems 
such as this are analo¬ 
gous to mature flight 
simulator systems 
used to train pilots. 

In neurosurgery, new navi¬ 
gation and multimodality imag¬ 
ing tools can precisely guide 
surgical tools through brain tis- 


A new stereotactic surgical microscope 
(tom Carl Zeiss {Thomwood, NY| can 
superimpose diagnostic images, such as 
MR I Magnetic Resonance) data, into the 
eyepiece of the microscope, thus 
helping surgeons detect the boundaries 
of a tumor, navigate precisely, and zoom 
through the MR data to preview what 
they will encounter next. 

sue to the site of a tumor. A 
new stereotactic surgical 
microscope from Carl Zeiss 
(Thornwood, NY (914) 681- 
7768) can superimpose diag¬ 
nostic images, such as MR 
(Magnetic Resonance) data, 
into the eyepiece of the micro¬ 
scope. This image corresponds 
exactly to the part of the brain 
on which the microscope is 
focused, letting the surgeon see 


the tissue in two modes. This 
helps detect the boundaries of 
the tumor, which are not 
always visible to the eye. By 
focusing the microscope for¬ 
ward, surgeons can zoom 
through the MR data to pre¬ 
view what they will encounter 
next. Precise navigation 
improves effectiveness and 
reduces trauma and damage. 

Virtual reality technology is 
also impacting an area called 
telemedicine, in which ad¬ 
vanced telecommunication sys¬ 
tems deliver medical care to 
remote sites. Dozens of stales 
and organizations are working 
on demonstration systems, 
including ones devoted to 
idesurgery. While the military 
is funding most early develop¬ 
ment, researchers see civilian 
applications for rural emer¬ 
gency surgical care as well. 

Prototype telemedicine sys¬ 
tems feature two stations: one 
at which the surgeon si Is and 
a remote si a lion that manipu¬ 
lates instruments to actually 
perform the surgery. The sys¬ 
tem features a live 3-D video 
and audio link and a data chan¬ 
nel that carries data to precisely 
mimic the surgical instrument's 
movements at the remote site. 
Developers have already 
demonstrated systems that can 
perform delicate surgical pro¬ 
cedures. 

Head-mo unted displays are 
often more practical than mon¬ 
itors in surgery. They arc typi¬ 
cally the see-through type or the 
type that occlude only part of 
the surgeon’s vision, as do bi¬ 
focal glasses. Experts see these 
as a more natural interface for a 
new generation of 3-D endo¬ 
scopes now coming to market. 
Such systems promise to help 
improve hand-eye coordination 
over the current 2-D laparo¬ 
scopic environment. 

—Chris Chin nock 


26 BYTE MAY 1995 














A Database Semi 1 Should Expand Your Horizons, 

Not Hour Budget. 


Presenting Watcom SQL, the industrial strength database server that 
makes widespread deployment of PC client/server applications both 
simple and inexpensive. Watcom SQL's advanced technology offers 
you unparalleled performance and flexibility, making it ideal for single 
user, workgroup and departmental applications — from branch office 
systems to mobile field force automation. 

Installed and Running in Minutes, setting up watcom sql k 

quick and easy. But for real convenience, many users build it right 
into the installation process of their own applications. Imagine. SQL 
database deployment so easy end-users may not even realize they've 
installed it. 

High Performance Right Out of the Box. The high speed query 

optimizer ofWateonl SQL is foe key to its impressive performance. 
Not only does it tune each query individually, it delivers high 
performance without expert attention. Better still, it comes as 
standard equipment in every box. 

Big Performance. Small Footprint. Watcom SQL is as efficient 

as it is powerful. Because it was designed for PC environments, it 
minimizes its use of disk and memory. Watcom SQL also runs 
unite comfortablv on the same machine 


particularly important in mobile, standalone and peer-to-peer networks. 
Of course, on advanced servers, Watcom SQL shines even brighter by 
taking full advantage of increased memory and RAID storage. 

Yes, The Price Really is That Low. watcom sql is priced» 

make widespread deployment inexpensive. A 6-user network server is 
only $795* And for volume deployments, our "Gold Disk” licenses 
offer significant savings* 

Your horizons become limitless using Watcom SQL. From one server 
to a hundred thousand — on Windows. Windows NT, OS/2 or NetWare, 
With hundreds of thousands already installed, Watcom SQL is the proven 
choice for widespread deployment. 

Expand your horizons. Call us today for the opportunity to try 
Watcom SQL 4.0 free for 30 days, or to reserve your seal at a Tree half 
day seminar on “Cost-effective Widespread Deployment ol Client/Seiver 
Solutions M in a city near you. 

Watcom 
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IF THIS S HOW YOL 



• Datapro on CD-ROM 

Now you gain virtually instant 
access to Datapro's product and tech¬ 
nology services from your own PC, 
with Datapro on CD-ROM. 

Menu-driven software makes it 
simple to browse through the table of 
contents or search by keywords and 
subject to get fast answers to all your 
technology questions. And you can 
simultaneously view multiple reports 
and cut and paste between applica¬ 
tions to custom-tailor analyses. 
Available in both Windows and DOS. 
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KEEP PACE WITH THE NEWEST 
INFORMATION TECHNOLOGIES, 
YOU NEED PROFESSIONAL HELP 


PRESENTING THE FULL LINE OF 
DATAPRO INFORMATION SERVICES 


Downsizing. Wireless. Client-server com¬ 
puting. Multimedia. ATM, Strategic plan¬ 
ning and sound business decisions 
depend upon keeping up with the latesL 
information technologies. 

But you probably need a supercom 
puter to sort through all the publications 
that end up on your desk. Sure, consul¬ 
tants can help, as long as you're willing to 
pay as you go. 

Isn't it time you turned to 
Datapro information services? 

For over two decades Datapro r s 
unmatched information services have 
helped users, buyers, and managers of 
information technology plan effectively. 
And Datapro has been there evety step of 
the way—from mainframes and dumb 
terminals, through the PC revolution, to 
the rise of internetworks. 

Today, with its staff of over 400 spe¬ 
cialists and more than 100 expert ana¬ 
lysts, Datapro has the resources to 
address virtually every critical issue in 
computing and communications. 

An essential resource for anyone 
who must evaluate, implement, 
or manage technology. 

Whether you want a quick overview 
or are looking to build a complete library 
of research materials, Datapro s compre¬ 
hensive information technology services 
can help you make decisions quickly 
Charts, tables, and graphs make it a snap 
to compare product features, functions, 
and prices. And once your system is up 
and running,, Datapro is there to help you 
manage and maintain it 

That's why IT professionals use Data¬ 
pro to stay up to date. Sales and market¬ 
ing professionals count on us to help' 
them track trends. And vendors turn to 
Datapro to size up the competition. 

Datapro's line of comprehensive 
information services can meet all 
your needs. 

With Datapro's complete line of infor¬ 
mation services, you're always in the 
know no matter what your concerns. 

Product and Technology Services 

0 First Looks. Keep tabs on major 
developments in information technology 

O Available on CD-ROM 


until a complete report is available. 

O User Ratings. Get beyond the hype 
and find out which vendors can really 
deliver on their promises. 

0 Technology Concepts. Stay ahead of 
the game when it comes to vendor strate¬ 
gies and other vital issues. 

0 Market Overviews. Discover the mar¬ 
ket's promising vendors and products. 

O Comparison Columns. The effortless 
way to make side-by-side appraisals. 

O Competitive Outlooks. Put products 
and underlying technology in perspective. 

0 Product Reports. An in-depth look at 
specs, features and functions, pricing, 
interoperability, and other issues, 

0 Management Reports. Practical 
advice from professionals that takes the 
mystery out of managing information 
technology 

Business Services 

Datapro Online. Tap into three online 
databases from the office, at home, or 
even on the road. 

Reprints. A cost-efficient way to deliv¬ 
er your product message and verify prod¬ 
uct features and benefits. 

Feature Reports . Cull just what you 
need from Datapro's database of infor¬ 
mation services and put a sharp focus on 
strategic business decisions. 

Custom Publishing Package the latest 
product information in a convenient, sin¬ 
gle source tailored to keep sales person¬ 
nel one step ahead of the competition. 

Consulting Services 

Help Desk. A telephone inquiry service 
to help you make the best use of your 
Datapro information service. 

Assist On Demand. Pay only for the 


information you need about a specific 
product, vendor, or technology. 

Surveys, Determine the strengths and 
limitations of your products—and your 
competitors'—from actual users. 

On-Call Consulting „ Fast answers to 
most inquiries within minutes—via 
phone, fax, or electronic mail. 

Educational Services 

On-Site Seminars. Custom-tailor a cur¬ 
riculum in any aspect of information tech¬ 
nology right where you do business, 
Computer Based Training. Get a 
grounding in the fundamentals or master 
advanced topics right on your own PC. 

Teleconsulting. Let a conference call 
between students and instructors ad¬ 
dress implementation issues that come 
up in later stages of a project. 

International Services 

0 Datapro International. Get up-to- 
the-minute industry analyses and in- 
depth evaluations into the hands of pro¬ 
fessionals whose responsibilities extend 
beyond the U,S. 

Market Research Services 

Northern Business Information. A Data¬ 
pro subsidiary, Northern Business Infor¬ 
mation is the world's foremost strategic 
telecom research company. 

Send for a free demo disk today. 

DATAPRO 

Datapro usa, 6(]Q Delta n parkway, Dclran, New Jersey USA 
0A075. Td KUO-3262 776. Fax. 609-764-2812 
Data pro International, McGraw-Hill House Shoppenhangers 
Road, Maidenhead, Berkshire, England 5L6 2QL m 
Trl 1 44 |0> 626 773277. Fa* *44 [0] 628 773628 
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| Please send me more information on the following Datapro services: 

Product & Tech¬ 
nology Services 

[ I Computer Systems 
fl Communications 
I □ Free Demo Disk 

□ I'm interested in learning more about Datapro on CD-ROM £ 


Name...........-..*..-_Title......... 

Organization .♦«..* ............Telephone _», _ 

Address. . ..........„ H ........... 

City........Code...Country..., 


Business Services 

n Datapro Online 
! Reprints and 
Feature Reports 
□ Custom Publishing 


Consulting Services 

□ Help Desk 

n Assist On Demand 

□ Surveys 

□ On-Calt Consulting 


Other Services 

U Educational Services 

□ Datapro 
International 

□ Northern Business 
In Format ion 















News & Views 


POWER MAC 5 2 0 0/75 

RISC Invades the Home and School 


A pple is driving RISC 
technology into the 
home and education markets 
with its new Power Mac 
5200/75. The new system 
builds upon the LC line while 
offering more processing 
power and more features. The 
5200/75 uses a PowerPC 603 
RISC processor, which deliv¬ 
ers roughly the same perfor¬ 
mance as the PowerPC 601 
found in existing Power Macs, 
but at a lower cost and using 
less power The 5200/75 also 
borrows hardware from the 
Quadra/Perform a 630 to pro¬ 
vide versatile multimedia 
capabilities, 

Apple's line of LC Macs 
addresses the needs of the ed¬ 
ucation market: They 're inex¬ 
pensive and feature a compact 
design. The latter is important 
in schools, because the LC's 
all-in-one design packs the 
monitor and computer into a 
single box. which eliminates 
setup and theft problems. At 
first glance, the system looks 


like a monitor on a 
tall swivel stand. But you’ll 
also find stereo speakers, the 
floppy drive, and a CD-ROM 
drive on the monitor bezel. A 
closer examination reveals 
monitor control buttons (con¬ 
trast and brightness), built-in 
microphone, and he ad-phone 
jacks. 

When you pivot the moni¬ 
tor around, the usual gaggle of 
I/O ports come into view: one 
ADB (Apple Desktop Bus) 
port for the keyboard and 
mouse, two mini DIN-9 serial 
ports, a DB-25 SCSI port, two 


sound I/O ports, and 
covers where you add 
expansion boards. To 
set up this system, you 
simply plug in the key¬ 
board, the mouse, and 
the power cord. 

The heart of the 
5200/75 h a 603 pro¬ 
cessor beating at 75 MHz, 
The processor, Mac 
ROMs, and 256- 
KB level 2 cache 
sit on a 64-bil bus. 
The ROMs and cache RAM are 
both mounted on a single 
SIMM. This tight 
integration of 
ROM and cache 
were necessary 
because the Power 
Mae*s 68LC040 
emulator, which 
runs parts of the 
Mac OS and ex¬ 
isting applications, 
was finely tuned 
for the 60Ls 32- 
KB unified cache. This emula¬ 
tor floods the 603’s smaller 8- 
KB caches, unless the level 2 
cache is used. 

The 5200/75 uses a 32-bit 
bus to communicate with its 
peripherals. A second 72-pin 
SIMM socket lets you add 
memory up to 64 MB without 
scrapping existing memory 
SIMMs. The system uses the 
same custom ASIC (the 
Valkyrie) that provides the 
integrated video support found 
in the Quadra 630. The 15- 
inch monitor has an on-the-fly 
adjustable resolution of 640 
by 480 pixels or 832 by 624 
pixels and supports maximum 
display depths of 16 or 8 bits, 
respectively. 

For expansion, the 5200/75 
has an LC PDS (processor 
direct slot), plus slots that 
accept video-in boards, a TV 
tuner, and a modem or Ethernet 
board. Each slot is physically 


different from the others to 
avoid setup problems when 
you install a board. The draw¬ 
back to this design is that the 
vendors must build to differ¬ 
ent connectors depending upon 
the board's function. However, 
because the 5200/75 can use 
expansion boards from the LC, 
and video and communications 
boards from the Quadra 630, 
this problem might be over¬ 
stated. 

Apple intends to introduce 
faster versions of the 5200 later 
this year, and you can expect 


them to use the PowerPC 603e, 
which has larger on-chip 
caches and is pin-compatible 
with die 603. Other vendors tire 
also expected to introduce 
PowerPC 603-based systems, 
including IBM. Motorola, Fire- 
Power Systems, and Mac clone 
vendor Power Computing. 

The 5200/75 will ship with 
8 MB of 70-nanosecond 
RAM, a 500-MB IDE drive, 
and a dual-speed CD-ROM 
drive as standard equipment, 
and it will cost $1699 in K-12 
markets. A Performa version 
for the home markets is 
expected later this year and 
will include bundled software 
and a 14,4-Kbps modem. It 
will probably sell in the $2400 
to $2500 range. Apple has 
already sold over 1 million 
Maes. With the 5200/75, the 
company is poised to bring 
RISC into the home, 

—Tom Thompson 


Compaq Reduces Cost of Ownership 

T he typical PC network costs about $2800 annually to manage per PC. 

according to the Gartner Group (Stamford, CL). Pie Desktop Manage¬ 
ment Task Force, a group of companies formed to help standardize and sirm 
pllfy PC network management, has raised awareness of this issue. Last year 
the DMTF released its DMt (Desktop Management Interface), but important 
elements are missing. Service layers, the intermediate software layers that man¬ 
age access to the Management Information Files that hold software and hard¬ 
ware component data are available for DOS, Windows, and OS/2, but because 
they aren't embedded in the operating systems, they aren't ubiquitous. Also 
missing: a standard protocol to collect management information over the net¬ 
work and lots of DM1 applications. 

Compaq (Houston, TX (800) 345-1518) is making it easier for LAN man¬ 
agement software vendors. The company implemented APIs in the ROM of 
its new Deskpros so that management applications can easily manage and trou¬ 
bleshoot the new PCs, their hard drives, and the fates! Compaq monitors. 
Now numerous PC LAN management vendors can monitor the new PCs and 
access manufacturer, make, and serial number of compliant components. 
The DMI service layer wilt become a great source of information for us once 
it Is widely distributed/' says Anne Gunn, vice president of Tally Systems 
(Hanover, NH (800) 262-3877), a vendor of asset management products and 
one of Compaq's many partners, "But Compaq is giving us a way to access its 
PCs now. w — Dave An drews 


The first 
PowerPC 
603-based 
Mac offers a 
simple T dean 
design that's 
loaded with 
features. 





HIGH MARKS FOR EDUCATION MAC 

BYTE s native RISC benchmarks Indicate that on 
most tests, the new Power Mac 5200 is faster than 
a Power Mac 6100/60 system. The 5200/75 has a 
secondary cache, but the 6100/60 does not. The 
5200/75 also uses improved floating-point libraries. 


Index 

Power Mae 

Power Mac 


5200/75 

6100/60 

Integer Average 

.700632759 

.635500506 

FP Average 

.505609155 

.217984227 
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corel DRAW! 


TW 



Best in Graphics and Publishing 



CorelDRAW S combines the graphics power of 
CorelDRAW and the advanced publishing capabilities of Corel 
VENTURA 5 within an integrated user interface. With a 
revolutionary color management system, major performance 
gains and hundreds of improvements, CorelDRAW 5 retains the 
ease of use for which Corel is renowned. CorelDRAW 5 is the 
•j j p ^ ^ a most exciting value-packed graphics 

RL * and publishing software available. 


With the new lenses in 
CorelDRA W 5 users can 
create incredible photo¬ 
graphic effects such as 
transparency ; magnify ; 
grayscale , brighten , 
invert , heat maps , and 
more. Dynamic special 
effects can also be 
created using morphing 
artistic filters, and 
masking. With 60 new 
additional fractal 
textures . CorelDRAW5 
allows for unlimited 
design variations. 


INCLUDES 

• CorelDRAW 5 

• Corel VENTURA 5 

• Corel PHOTO-PAINT 5 

• CorelCHART 5 

• CorelMOVE 5 

• CorelSHOW 5 

PLUS 

• 825 fonts 

• 22,000 clipart images & 
symbols 

• 100 high-resolution photos 


Exciting New Filters 


Amazing Morphing 


CorelDRAW 5 —"the best 
has gotten betterT 

InfoWortd, August 1994-USA 

” OUTSTANDING! 

CorelDRA W 5 really is the 
best graphics package ever?' 

PC Anwv* Juris 1994-U.K 


Versatile Charting 


Power Publishing 


COMPUTER DISCOUNT 
WAREHOUSE 

800-279-4CDW 


Warp 


" 5 for Window* n c ny i SMi 
WIH BSI2 tmdrt 04? WARP 
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New Back-UPS': $ II9 
blackouts, brownouts 




In the next three months, more than 
30,000,000 PCs WILL BE HIT BY POWER 

PROBLEMS... 

Who needs power protection? If you use a 
computer, you do. A study in a recent PCWeek 
showed that the largest single cause of data loss is 
bad power, accounting for almost as much data loss 
as all other causes combined. Every PC plugged into 
an outlet is vulnerable. In fact, you have better odds 
of winning the lottery than of escaping the sting of 
power problems. One study found a typical PC is hit 
over 100 times a month, causing keyboard lockups, 
hard drive damage, and worse. 

Simply pur, if power problems are the least of 
your troubles, you’ve got one chance to keep it that 
way. You insure your car and home with the best 
policy you can afford, h just doesn’t make sense to 
leave your PC (which is at far greater statistical risk) 
vulnerable to loss or damage. 


"The clear winner in price performance ... 
it's unbeatable ... " -PC Magazine UK 


Source: Condnpsncy Planning 


Sourco: Boll Laboratories 


Back-UPS 

4 0 0 


Test 


For extended 
brownout protection 
for advanced PC 
workstations call 
about A PCs New 
Back-UPS Pro! 


AHf JUCAtf HWf* COWVTKSH0W 


Why a $119 ARC UPS costs less than a $9," 
“surge protector”..* 

Contrary to most people’s belief, a 
PC alone already has more protection wav S- | 
built into it than a low-end “surge 
suppressor,” which is usually nothing 
more than a well-packaged extension 
cord. In other words, going without 
any protection is just as good as 
underspending on one of the most 
important PC decisions you’ll make. 

And since sags and blackouts represent more than 90% of 
power problems likely to hit your computer, even quality, high- 
performance surge suppressors are literally powerless to protect 
you from data loss. 


“Don’t take chances. Get the 
ultimate protection ... from APC. 
-PCWorld 


"★ ★ ★ ★ Back-UPS should he standard on 
every desktop ... effective, affordable, designed to 
last.,," - PC Computing 

“Never been cheaper or more convenient. A 
UPS can pay for itself the first time it saves 
your data ." -MacUser 


PC World 


] J ust t have time for power problems on 

your PC? Don’t worry. They’ll always make the 
time for you. It’s not if a power problem will 
COMmmE occur, but when. Due to household appliances, 
poor wiring, bad weather or even other office equipment, 
power problems are as inevitable as death and taxes. 

You can’t run, but you can hide, behind APC protection. 

That’s why we’ve just introduced new models in our 
award-winning Back-UPS line, now delivering reliable 
protection for just S119. 















>rotection against 
md other trials by fire 


More than 3,000,000 satisfied customers count on ARC reliability that goes above and beyond the call of duty 


After lj raging fire which took trucks to 
subdue, Mtchael Bmolkhu director of the 
Systems Oir isinrt at Correa Enterprises, 

Inc. didn't expect muck u White 
rummaging through the ashes, we heard 
something beeping* Our four AFC units 
were still in action, while two UPSes from 
another brand were history. We 're still 
using these same A PC units at our new 
office location - they still work like a 
charm! We're impressed with the 
ruggedness, reliability, and product support 
offered by AFC. “ 



y Doug Welch learns his reliability lessons 
well: “ While still a Computer Science 
. student, I was at home preparing a large 
H spreadsheet for a final project when 
1 * Anchorage experienced an all foo common »' 

, 5+ Richter earthquake. If nuf for my Back - J 

UPS 400 it would have been back to square E 
one! I'm now the Network Systems 
bm Manager at Charter College, in charge of 
w three networks. I learned my UPS lesson A 
well back in my student days. I've never 
been disappointed with AFC and the 
r»„ product has had quite a work out ." 





Brian Krause* Network Manager for 
Goodyear Airship Operations, knows how 
critical AFC protection can he. * The night 
of the All-Star game a tornado came 
through rmr blimp hanger and took nut our 
roof Our airships demand absolute 
communication so I pruled our heat and 
remote servers with the most reliable 
protection t can find: AFC. AFC's 
PowerGhute software shut uur server down 
in an orderly way.,, dosed out alt files nice 
and neatly. When we reconnected, 
everything came back up perfectly, without 
j hitch. * 


Trial by Water 


Faced with a water mam break , Mark 
Conley, Regional Manager of No mil’s 
remote safes office? m Detroit was amazed 
at A PC r s reliability, m The AFC unit was 
sitting in an inch and a half of water, 
working just fine, as though nothing was 
unusual and we lost no data to this 
disaster. We've used AFC here now for at 
least four years - more than a dozen units 
are all around the office, and um*n well 
satisfied, so we were even more impressed 
to learn that the units are amphibious1“ 



Back-UPS Award Winning FEATURES 


^Unmatched surge/light mug protection for 
maximum hardware safety 

> Site diagnostics automatically spot missing 
ground and reversed polarity 

> LAN signaling allows simple shutdown with 
interface kits for automatic data protection 
(400 and above) 

►User replaceable, hot swappable batteries 
insure uptime safe disposal Batteries will 
last 3-5 years under normal use. 

> $25*000 lifetime Equipment Protection 


► 10 minute runtime with specified applications. 
For longer runtimes choose next largest unit. 


Model 

Application Sugg. List 

2O0 NEW 

^ Green’* PCs 

SI 

280 NEW 

LAN Nodes 

SI 39 

400 

Desktop 486/386 systems 

SI 99 

450 

Tower 486/386 systems 

$254 

600 

CAD/CAM workstations 

$359 

900 

Longer runtime 

$529 

1250 

Multiple systems 

$6X9 


That’s why you need instantaneous 
battery backup power from an APC 
Uninterruptible Power Supply to prevent 
keyboard lockups, data loss, and crashes* 
With an APC UPS, you get six times the 
protection of a high-end surge protector 
for little more than twice the price. And 
$119 is much less expensive than false 
piece of mind* APC UPSs carry up to a 
$25,000 lifetime guarantee against surge 
damage to your properly connected equip¬ 
ment, and are available to suit any 
application, from network servers and 
PCs, to fax and satellite systems. 

Protect yourself or 

KICK YOUR5ELF.\ 

lr T s been said that there are two types 
of computer users: those who have lost 
data, and those who are about to. Prevent 
the single largest cause of computer 
problems and join a fast-growing third 
category: those who protect their PCs 


with the most reliable protection they can 
buy: APC UPSes. So ask for APC at your 
favorite reseller. At just $119 an APC UPS is 
serious protection no serious computer user 
should be without. 


APC has won more awards for reliability 
than all other UPS vendors combined.,. 



AMERICAN POWER CONVERSION 


Call 800-800-4APC 

please reference DepE. A2 

Tel: (401)789-5735 
Fax: (401)788-2797 
CompuServe: GO APCSUPPORT 
Internet: apctech@apcc.com 


France: (+33)1 Germany: (+49)8?95823-5 UK: (+44}7535II022 Ireland;(+35)391 702000 Latin America: (+1)401.789,5735 Japan: (+83)5295 1988 
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News & Views 


INTERNATIONAL NEW PRODUCTS 



BYTE Picks CeBIT’s Best 


31-20-623-3495; fax, 31-20- 
622-6801) won in the Best Mul¬ 
ti media Software category for 
its SGI- and S un-workstation- 


based 3-D modeling/animation 


HANNOVER, Germany— 
YTE's editors honored 
innovative new products 
displayed at CeBIT 
*95, the world’s 
largest technology 
expos! tion. B YTE’s 
editors chose Wiz- 
dom Pro as the most 
significant new 
product at the show, BYTE's 
awards recognized new prod¬ 
ucts developed in Europe and 
the Middle East, Exceptional 
products developed in the Far 
East were also recognized. 

Wizdom Pro, from MLL 
Software & Computer Indus¬ 
tries (Tel Aviv, Israel, 972-3- 
5656888; fax, 972-3-5613457) 
also won the Best Applications 
Development Software award. 
The Windows-based, Pascal¬ 
like tool lets you focus on the 
structure of your problem 
rather than on your applica¬ 


tion’s user interface. The 
Scenic Media PC, from 
Siemens-Nixdorf (Augsburg, 


When you click the programmer 
subclass lai left), Wizdom displays all 
related (encapsulated! members at 
right You can zoom in, view, and modify 
the definition! of any member, 

Germany, 49-821-804-3680; 
fax, 49-821-804-3600), a PC 
with a wealth of integrated 
communications, won the Best 
System award. 

The Mobile Assistant, from 
Solid Computer (Oberschle- 
asshaem, German v, 49-89-31 - 
57-19-0; fax, 49-89-3-15-91- 
46), won the Best Mohile 
System category. It integrates 


several communications and 
computing components into a 
mobile office and real-time 
route guidance tool for vehi¬ 
cles. The Gypsy Card MNP, 
from Dr. Neuhaus Telecom¬ 
munication (Hamburg, Ger¬ 
many, 49-40-55-30-4-356; fax, 
49-40-55-30-4-180), won for 
best peripheral. The PCMCIA 
type 2 device provides wire¬ 
less communications by con¬ 
necting to a wide range of 
phones that use the digital cel¬ 
lular GSM (Global System for 
Mobile Communications) net¬ 
work. 

Taylor II 3.0, from F&H 
Simulation (Tilburg, the Nether¬ 
lands, 31-13-366344: fax, 31- 
13-427516), which won the 
Best Applications Software 
award, is process modeling/ 
analysis software that simulates 
the ftow f of objects within a pro¬ 
cess, Gig3Dgo, from Electrogig 


software. 

PCI Video board, from Fast 
Multimedia (Munich, Ger¬ 
many, 49-89-50-20-6-185; fax, 
49-89-50-20-6-199) took the 
award as Best Multimedia 
Hardware, It packs a PCI (Pe¬ 
ripheral Component Intercon¬ 
nect) graphics accelerator, a 
Windows video accelerator, a 
frame grabber, a TV tuner, and 
teletext capability onto an add¬ 
in card. 

Cell-Master, an ATM (asyn¬ 
chronous transfer mode) mul¬ 
tiplexer from Cell Ware (Berlin, 
G erm an y, 49- 3 0-46- 7082-0; 
fax, 49-30-46-307-658), took 
Best Hardware Connectivity 
honors, NM Elite, from 
Corniest (Kensington, London, 
England, 44-171-938-4591; 
fax, 44-171-938-1649), a pro¬ 
gram for analyzing and testing 
Ethernet LANs, won Best Con¬ 
nectivity Software. 




BEST OF CEBIT FINALISTS 


APPLICATIONS DEVELOPMENT SOFTWARE: 

Object Engineering Workbench for C++, from 
Innovative Software (Frankfurt am Main, Ger¬ 
many, 49 69-23-6929; fax, 49 69-236930), 
is a Windows-based software tool that offers 
object browsing, reverse engineering, program 
analysis, and relationship modeling. MetaEdlt Pius, a 
Unix-based case tool, lets you design your business 
processes and Information systems simultaneously 
using a wide variety of popular methodologies (from 
MetaCase Consulting, Jyvaskyla* Finland, 358 41-650- 
400; fax, 35841-650-120). 

BEST SYSTEM: The NG-670 Supreme, from Olivetti 
(ivrea, Italy, 39-125-2500; fax, 3M25-522524)* is a 
120-MHz, PCI-based Pentium system siated for com¬ 
mercial availability by the end of June. The Power 120 
is a prototype 120 Witte, PowerPC 601-based system 
from Peacock (Wuenneberg-Haaren, Germany, 482957- 
790; fax, 49-2957-799291). 

BEST MOBILE SYSTEM: Olivetti's Echos 48 Color Plus 
notebook computer, The Psion 3A hand-held computer* 
(the new 2-ME version) from Psion, (London, England* 
44171-262-5580; fax. 44-171-258-7340). 

PERIPHERAL: PoiyCon/X5 Matrix Control Unit* from 
Poly Con Data Systems {Bielefeld, Germany, 49-521- 
9861321; fax, 49-521-9861322) eliminates duplicate 
monitors, keyboards, and mice by letting you control 
multiple network servers (up to 16 per unit) from one to 
four monument consoles, The worldwide version of the 
Linalyzerfrom Bytecom (Dion-Valmonl, Belgium* 32-10- 


EVTE 


223455; fax, 32-10-241730) is a device that 
analyzes and provides solutions to unpre¬ 
dictable power supply problems. 

APPLICATIONS SOFTWARE: ZyFilter 3,0. from 
ZyLab Europe (Amsterdam* the Motherlands* 31- 
20-696-6277; fax 31-20^96-5175) lets your com 
puter find the information you need from the Internet, fax, 
E-mail, or on-line news services. Ron EDS. from For¬ 
mula Systems (Numberg, Germany* 49-911-2879-115; 
fax, 49-911-2879-215) provides intuitive electronic 
schematic design and printed circuit board layout on 
six platforms. 

MULTIMEDIA APPLICATIONS: Vldis 3,5, from SYM 
Media [Cetderara di Reno* 

Italy* 39-51-728-728; fax. 

39-51-728-730) Is a Win¬ 
dows-based multimedia 
authoring program. The Trea¬ 
sures of Russia* from Inter- 
soft {Moscow. Russia; fax, 

7-G95-27S-6139) brings 
Russian art ranging from the 
Middle Ages to the avant- 
garde periods to CD-ROM, 

MULTIMEDIA HARDWARE: 

mi re Video 12 PD* from miro 
Computer Products (Braun¬ 
schweig, Germany, 49- 
53121-13-427; fax, 49- 
53121-13-159) combines 


CEBIT '95 

SPECIAL RECOGNITION 
AWARDS 


* The 6Plex six-speed Ct>R0M drive (trans¬ 
fer rates of up to 900 KBps)* from Plex¬ 
tor (Tokyo, Japan), 

* The Pentimedia Jl notebook computer 
(video. CD-ROM, stereo sound, 100-MHz 
Pentium)* from Dual Enterprises (Taipei, 
Taiwan), 

* The AcerNote 950 notebook computer 
(stereo sound, CD-ROM drive, active 
matrix display, 90MHz Pentium), from 
Acer Computer (Taipei, Taiwan), 


affordable Windows graphics acceleration with full¬ 
screen AVI {Audio Visual Interleave) and MPEG play¬ 
back. Play It* from Spea Software (Sternberg, Germany, 
4981-51-2660* fax, 49^81-51-21258), is an Inexpen¬ 
sive MPEG playback card. 

CONNECTIVITY HARDWARE; OnLan, from Rad Vision 
(Tel Aviv, Israel, 972-3-647^661; fax* 972-3647-6669) 
lets you connect existing meeting room videoconfer¬ 
encing systems to LANs and routs videoconferencing 
traffic over LANs and WANs. Etherminal 4W from Igel 
(Augsburg, Germany, 49-821-7290-200; fax, 49-821- 
7200-199) is a secure multiprotocol terminal that sup¬ 
ports Unix character, X Window applications, and Win¬ 
dows applications, 

CONNECTIVITY SOFTWARE: 

PayDay, from Lagercranti 
Communication (Sotlentuna, 
Sweden, 46-8-626-06-50; 
fax, 46-8-754-77-59) is a 
network management pro¬ 
gram for studying network 
usage and billing back users 
or departments for support 
costs. Mextlnfo for Windows* 
from VoiceBit (Oulu. Finland, 
358-81-537 2353; fax, 358- 
81-537-2333) simplifies the 
development of Interactive 
voice response scripts and 
systems. 


BYTE, MAY 1995 











































o question, it’s the Tadpole P1000. Unlike 
other notebooks bound in plastic shells, the 
PI000 is the only one armored with a magnesium 
alloy case — making it highly durable, yet elegant and 
lightweight. 

The P1000 is not only the toughest notebook on 
the block, it’s the fastest too. With 100MHz of pure 
Pentium™ power, it could even outrun your desktop. 

And with built-in features such as 256KB Level 2 
write-back cache and a PCI bus for high-speed access 
to graphics, PCMCIA, and SCSI interfaces, the 
difference between the P1000 and other notebooks 
is knight and day. 

Most important, the PI000 is tough enough to 
stand the test of time...it can be upgraded to reflect 
your needs in the future. Removable SCSI-2 hard-disk 
drives are available with capacities up to 810MB, 
memory is available up to 128MB of RAM using 
industry-standard SIMMS, and the Pentium proces¬ 
sor can be factory-upgraded to tomorrow’s even 
faster processors. 



Between now and then, you’ll appreciate the 
PlOOO’s creature comforts. Its Lexmark keyboard 
with integral pointer and three mouse buttons fits 
your hand like a glove...and its 10.4” active-matrix 
TFT true color screen is easy on the eyes. And for 
presentations, the P1000 has 1MB of video RAM for 
fast graphics response, 16-bit CD-quality sound, and 
resolutions up to 1024 X 768 on external displays 
and projectors to slay even the toughest crowds. 

The PI000 is the first notebook built to last. Call 
1 - 800 - 232-6656 today for more information! 



Pentium 

■ processor 



TADPOLE 

TECHNOLOGY 


United States: 512 219 2200 
Fax; 512 219 2222 


United Kingdom: 01223 428200 
Fax: 01223 428201 
France: 1 60 86 27 92 
Fax: 1 60 86 27 89 


lure! Imld* and Pentium Pro«w<if mlnuttnHib^Ai buret Owpwratlcm. «l mlrer twteraHi* ti«*l hcnHn are the 
property of ih#lr rapt'cnvr' rorponHinriA. 985 TEwfpnhs f erhnQfaiey. 
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News & Views 


INTERNET 


Companies Cut Phone Bills 


C orporations rely on their 
leased-line, private net¬ 
works to cut their telecommu¬ 
nications charges by sending 
voice and data over these fixed- 
price-per-month circuits rather 
than over the public telephone 
network. 

However, many companies 
can't reap the financial bene¬ 
fits of using leased lines 
because they don't have 
enough traffic to make them 
practical. And some compa¬ 
nies save a fraction of the 
amount they could because 
they link large regional data 
centers but don't use dedicated 
lease lines to connect smaller 
regional offices. 

Whatever the reason for not 
using leased lines, companies 
still pay phone charges every 
time someone in one site faxes 
or calls a person in another site. 

Many companies already 
use the Internet to send data 
across the globe. Now compa¬ 
nies are starting to use the 
Internet as a pscudoprivate 
backbone to carry fax and 
voice traffic between sites. 

Helping things along in this 
area are new products from the 
Brooktrout Networks Group 
(Richardson, TX (214) 907- 
0885) and VocalTec (North- 
vale, NJ (201) 768-9400). Both 
companies already offered 
products that save telecommu¬ 
nications charges by running 
over private networks (see 
“Brooktrout Cuts the Cost of 
Internal Faxing," February 


BYTE). Their new offerings 
tap the Internet. 

Brooktrout's IP/FaxRouter 
lets a company send a fax over 
the least expensive route: 
leased lines (when available), 
the Internet, or the public tele¬ 
phone network (see the fig¬ 
ure), all the while retaining the 
simple-to-use interface of a 
common fax machine. 

The user simply dials 
the destination fax 
number, and the fax is 
transmitted over the 
least expensive link. 

VocalTec’s Internet 
Phone software uses 
three algorithms (one 
for compression, one 
that handles packets that arrive 
out of order, and one that 
smoothes out delivery based on 
Internet traffic loads) to let 
users hold phone conversations 
over the Internet. Each user 
requires a sound card, micro¬ 
phone (or telephone handset 
connected through the sound 
card) and a SLIP or PPP link 
into the Internet. 

Phone conversations with 
Internet Phone are half-duplex, 
so only one person gets to 
speak at a time. The quality of 
the phone conversations is 
about that of a speaker phone, 
with some delays that make the 
conversations choppy. How¬ 
ever, several users say this is 
acceptable, especially because 
they’re saving the cost of a 
long distance phone call. 

—Salvatore Salamone 



CODE TALK 

RICK GREHAN 


Toolbars To Go 

I am always happy to see new ways of telling a computer what to do with¬ 
out resorting to manual programming. But I’m leery of development 
systems that don’t let you code. I’m forever nervous they’ll stall on the 
steep ascent of a critical programming task. SmartPad’s Professional 
Edition from SoftBlox (Atlanta, GA (404) 892-0202) lets you work with¬ 
out code if you wish or with code if you must. 

SmartPad is a Windows’ development system for building toolbars. 
You can then install your homemade toolbars wherever you want: out on 

the desktop or inside an appli- 
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Dialing for Dollars 

Dial-up line 

_ Pqx 

Public switched 


telephone network __ pBX Fax 

_ . Leased line 

Fax — PBX 1 P/fax router 

Internet — * IP/fax router 

Leased line to other site 

- IP/fax router ~ ^ ax 


PBX— Fax 

Routing tables in Brooktrout’s IP/FaxRouter find the least expensive link to send 

fax transmissions between corporate sites. 



SmartPad lets you build and install your 
own toolbars. 


cation. 

Of course, a toolbar is just a 
dialog with buttons, but Smart- 
Pad lets you build “smart” but¬ 
tons. Tooltip-like titles you 
define automatically pop up a 
few seconds after you position 


your cursor over a button, and when you click on the right mouse but¬ 
ton, balloon help appears. The toolbars themselves also have smarts: 
They reorder buttons when you resize them, and they let you move but¬ 
tons around inside the toolbar or from one toolbar to another. 

A SmartPad button can trigger one of seven actions. Probably the most 
common use is to launch an application. You can also program a but¬ 
ton so that clicking on it touches off a series of keystrokes, activates a 
menu command, or even unleashes a macro that can be a mix of key¬ 
board and/or mouse events. You can use SmartPad’s macro recorder 
from the desktop or from within applications. Macros with lots of mouse 
movements can consume lots of memory. Thankfully, SoftBlox’s recorder 
lets you selectively disable mouse events. 

A SoftBlox button can activate a DDE and (pacifying my nervousness) 
execute SoftBlox’s SmartScript program. SmartScript is a program¬ 
ming language that looks so much like Visual Basic that, if you’re familiar 
with one, you’ll have no problem with the other. You can build dialogs; 
perform user and file 1/0; and in short, build your own suite of toolbar- 
activated miniapplications. Even better, you can use SmartScript as a 
vehicle for automating complex activities within existing applications. 
The price of SmartPad Professional Edition is $295, although as you read 
this, SoftBlox is selling it for a promotional $199. The standard edition 
(which does not include SmartScript) is $99. 

Caution: It’s easy to overdo toolbars, and SmartPad’s simplicity makes 
that likely. Already I find myself swamped in active Excel toolbars, with 
little room left for the spreadsheet, and I haven’t even started making 
SmartPad toolbars for Excel yet. 
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** 6 OS/2* ff£up is Jfrster prettier than ever 

!^efore, It’s reliable, and can give you 32-bit comput¬ 
ing on your desktop today. * ^ 

Personal Computer World, December 1994 
(L ulled Kingdom) 


6 ^OS/2 Warp...brings advantages which give 
it a significant technical lead ... 

_ w ,__- The European, October 14, 1994 

(Europe) 


^With Windows 95 delayed...this is IBM's 
window of opportunity. OS/2 has always been tech 
no logically superior, 

Kevin Lin field* (Aimpuimg Now I 1991 ^ 

(Canada) 


^ ...no operating system product to date 
has offered as much out-qf-the-box value 


as OS/2 Warp 


lnfoWorld, November 14, 1994 

am 


^The wizard of OS/2... the main feature 
of this new version is that it requires less 
memory and it provides better performance. 

InibCHANNEL, October 1994 
(Mexico) 


****IR\Vs OS/2 has quietly evolved from a DOS 
replacement to a corporate-class, scalable family 
of desktop and server solutions. ? ? 

^ PC Week, ISoretnbcr 14 1 1994 
(USA) 


— <U 


My personal favorite-perhaps the must ttsefid 
productivity software available today—is IBMs superior 
operating system, OS/2? * 

FORTLI NEf March 6, 1995 
(USA) 


...its obvious that IBM* has put a 
great deal of time and effort into making 
l OS/2] Warp a highly-op ti miz ed, easy-to- 
install, and easy-to-use operating system 

Stan Miastkowskh BYTE Magazine, 
November I99t 
(VSA) 


** C OS/2 Warp will bring your system up to 
speed hitting all cylinders by putting serious 
potter under the hood 

Rome Office Computing, I&bruary 1995 
(USA) 


k The 32-bit rn , 
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rse d* craS 

^g- multimedia, Internet'^ u ' ter 
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e ndly f totally cool way to run ) ° l 


;h-protected, 
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WarP 


^ ^ I OS/21 Waqj is the natural upgrade far OS/2 
for Windows"' users os it will run the latest 
versions of Microsoft Windows software?^ 

The Courier Mail. October 18* 1994 ^ ^ 
(Australia) 


^ ‘Fast, dependable , able to work 
better with fewer resources... a 
viable candidate for standard operat¬ 
ing software for the n ml ti platform 
PCs of the future .' ? 

PC’ Windows, September 1994 
(Italy) 


OS/2 Warp is available from JBM for $B9 by calling 1 800 3 IBM-OSZ OS/2 Warp with DOS and Windows appUcaimn support Is available tom IBM lor 3139 
Resells prices may vary. 0Sy2 Warp consists of BonusPak and OS/2 version 3 OS/2 logo is a Trademark ot Ibe International Business Machines Corporate 
IBM. Operating SyBtem/2 and OS/2 are revered irademaiks ot the IBM Cwp. Windows is a trademark of Microsoft Corporation, All others are registered 
trademarks of Ineir respective companies. ©1995 IBM Corp All rights reserved 
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[ikF 4.2'pGUNcf LibERTy v DX4-100 Besi Buy Feaiures an iwpRESsive 10,4" screen, 720MB HD, 


WkT and TwhikT PbrtegT configuration. pricing and ZtffDam'Wnstotic 9J~ union TO overall score an from January 24.1995, PC Mapzmt "®ell UtiluJe" configwmon and pricing art fnm March 1W. Windows Sources, 
UMtote mastonc 95 overall score isjnmJmwy K ffls, PC Magazine. Compaq, Toshiba and Dell PCs use TFT displays. The Whtsttm « Gateway 2000 Liberty DX4-IQ0 Best Huy ms achieved using a lOOMl-t Inlet* 4S6DX4, 

24MB, 256K12 cache , 720MB HDD. local bus IDE , 64k disk cache _ Crtj T (>$545 I MB DRAM ivith C&.T driver j.//, MS-DOS 622 and Microsoft' 1 Windows™ 321. SMARTDRV 2MB cache, and 640 x 450 pixels 156 colors. All products used in the test imw 
shipping wewfoflj. The test mm performed without independent verification by Ziff-Davis, 




How clots This huivibU 

ARThROpod hAVE iht POWER I 
TO CARRY AIN objtCT 50 TIMES 
iTS own body wEichT?BM|j 


It s like the Liberty small notebook from 


Gateway 2000? It may be small in size, but 


it packs a powerful punch that squishes the 


competition! 




24MB RAM, 256K L2 Cac^e, 14.4 Fax/mocIem, IR flbiliilEs ANd MS Office ProFessionaI For $4,49?] 


m GMEWW2O00 


“You 'vt got a friend in the business, 

8 0 0 - 8 4 6 - 2 0 5 8 

610 Gateway Drive - P.0, Bo* 2000 * N, Sioux City, SD 57049-2000 * Phone 605-232-2000 * TDD 800-846-1778 - Fax 605-232-2023 - FaaBack S0Q-S464526 

Component Add-On Sales 8QO-846-2G80 * Sales Hours: 7am-10poi Weekdays, Gam^pm Saturdays (CDT'S 
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News & Views 


I M A a E ACQUISITION TRENDS 

OCR Fuels Slow Paper Burn 



n OCR scanner—when 
combined with a fax/ 
modem-equipped computer, 
software, and a printer—could 
soon lie replacing stand-alone 
fax or multifunction fax-copier 
machines in the business office, 
“It really is a hot time for 
image acquisition, including 
scanners and scanning soft¬ 
ware,” says Kristy Holch, 
director of scanning market 
strategies for market-analyst 
firm BIS Strategic Decisions 
(NorwelL MA). 

Flat-bed, sheet-fed, and 
hand scanners are becoming 
more affordable, “Today, you 
can gel a 24-bit, 300- by 600- 
dp! flatbed scanner for under 
$600,” Holch says. That's 
about $200 helow what most 
comparable units cost last 


Programs like 
Ligature Software's 
GharacterEyes for 
Windows that 
integrate with other 
Windows applications 
and offer one-button 
scanning and 
improved accuracy 
are bringing the 
elusive paperless 
office closer to 
reality. 

year. Primax (Campbell, CA) 
has developed a combination 
h and - held/ motor! zed/sh ect-fc d 
24-bil scanner for Windows 
called the Co lor Mobile Office, 
which sells for $329. By June, 
the company expects to 
release an 8-bit, black-and- 
white hand scanner that will 
sell for just $89. Flatbed 8-hit 
scanners are also available for 
about $400. 

The improved accuracy, 
usability, and ability to inte¬ 
grate with other core produc¬ 
tivity programs of OCR soft¬ 
ware from companies like 
Xerox. Caere, and Ligature is 
also pushing demand for scan¬ 
ner solutions. OCR programs 
can still have problems cor¬ 
rectly identifying small text in 
a smudgy fax. But software 


developers continue to improve 
the accuracy of programs in 
converting bit-map images into 
editable text using such tech¬ 
nology as neural-network- 
based recognition engines. 

The scanner/PC/modem 
solution won't appeal to every¬ 
one. Organizations who need 
to fax many documents—some 
paper-based and others PC- 
based—may prefer the combi¬ 
nation of a fax machine con¬ 
nected to a network via an 
RS-232 serial port and a soft¬ 
ware fax server from a compa¬ 
ny such as LAN source Tech¬ 
nologies (Toronto, Canada, 
(416) 535-3555). And maga¬ 
zines and other businesses arc 
exploiting electronic distribu¬ 
tion channels like the World 
Wide Web and E-mail for con¬ 
tent publication instead of fax. 

However, the move toward 
electronic distribution should 
increase demand for OCR and 
scanners. Many companies 
who have "legacy"" documents 
(paper documents whose cre¬ 
ating file is lost or not easily 
accessible) will need a bridge 
between the paper world and 
the electronic world. Building 
that bridge using OCR is get¬ 
ting easier and less expensive, 
—Dave Andrews 



NEW OCR PRODUCTS AT A GLANCE 


TextBridge 3,0 ($99) and TextBrldge Pro 3,0 ($343). 

These new versions of Windows OCR program offer 
improved accuracy. Pro version integrates with other 
applications, and Its document recomposition pre¬ 
serves elements like document headers and footers 
within word processor or other applications. Power 
Mac versions are slated for later this year. Xerox Imag¬ 
ing Systems (508) 977*2000. 

Primax Scanners Primax sells a range of portable 
scanners (see What’s New, page 204), Primax (408) 
364-2800. 

PaperPort 2.0 for Windows (See What's New. page 
203), Visioneer (415) 812-6400. 

Delrina WinFax bundle (under $350) This package 
will bundle WinFax Pro for Windows with 300-dpi, multi- 


sheet-fed scanner from Fujitsu that connects to PC 
via parallel pert. Delrina (408) 363-2345. 

WordScan Plus 4,0 for Windows ($595) This new 
version of an OCR package from Caere has a new 
engine with Improved text recognition. The company 
also sells OmniPage Pro 5,0 for Windows and Power 
Mac ($695) and Page Keeper document manage¬ 
ment/OCR software. Caere (408) 395-7000. 
CharacterEyes for Windows 2.5 ($79.95) and Pro 
version ($495) The low-end version runs in systems 
with 4 MB of RAM. Pro version offers advanced deskew¬ 
ing (up to 20 degrees), support for Western European 
languages, trainable mode to read calligraphy and 
Greek letters. The Mac 680X0 version is to ship in 
May. Ligature (617) 23S-6734, 



Motif (see "Motif Offers Vari¬ 
ation on LCD Theme/' April 
1994 News and Views), 

About a year ago. BYTE 
wrote about Motifs active- 
addressing display 
technology that would offer 
active matrix quality at prices 
slightly higher than passive 
matrix displays. But in what 
analysts see as a setback to 
U.S, efforts to establish a 
domestic flat-panel display 
manufacturing base, the 
Wi I so n vi 11 e r O R-b a sed co m- 
pany recently announced it 
has shut down its newly built 
LCD manufacturing line. 

Motif vice president Kevin 
Cornelius says the company 
still plans to supply the 
ASICs its partners need to 
Implement active addressing 
In their LCDs. Motifs part¬ 
ners Include Tottori Sanyo 
(Tokyo. Japan), Standish 
Industries (Lake Mills, WI), 
Kyocera (Kyoto, Japan), and 
Asahr/Optrex (Tokyo, Japan). 
“We mothballed the front 
end of our manufacturing 
process because additional 
Investment was needed to 
bring manufacturing yields 
up to competitive levels/' 
Cornelius says, "A captive 
manufacturing facility is just 
not needed." 

Motif says it will continue 
to assemble panels obtained 
from its strategic partners 
into final products. Motorola 
wrll manufacture the ASICs, 
and first-generation samples 
were due out this spring. 
Active-addressed products 
are expected to cost about 
30 percent more than com¬ 
parable passive matrix prod¬ 
ucts. Second-generation 
ASICs are now under devei 
opment, which should 
reduce the price premium 
over passive matrix to about 
25 percent, — Chris Chinnock 
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LCD Production Up, 

Prices to Come Down 

Japanese manufacturers 
of flat-panel displays are increasing 
their yields and opening new plants. 
This will mean lower prices for 
active-matrix screens in notebooks. 
Korea and Taiwan are getting into 
the action, too. 
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4 The Poison Disc 

This disc could save ynur life. 
Working with botanists at the Royal 
Botanic Gardens, a ILK. team has 
assembled an expert system that 
can help medical personnel quickly 
solve cases of poisonous plants. 

page 40IS 7 



Is this a videotext service 
which I see before me? 
Europe's text-based services 
are going GUI. 
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Snap into the future with the LEO DESIGNote 
which provides full flexibility and upgradeabili- 
ty in a modular package. The interchangeable 
LCD allows effortless upgrades from a mono 
STN display to either a color dual-scan STN 
or color TFT display. The removable HDD 
lets you swap drives with up to 500 MB of 
storage, and you can also replace the 3.5" 
FDD with additional modules. Intergrated 
with VESA local bus VGA Graphics, a 
built-in trackball, a built-in micro¬ 
phone and speaker for on-board 
audio, ports for PCMCIA type 
II or III, a choice from a full 
line of CPUs, and a host of 
other innovative features, 
the LEO DESIGNote is the most 
powerful and versatile notebook 
solution around. 


Authorized Distributors' 

BADER AL MULLA l» BROTHERS C0.W1L(KLWA1I} 
TEL 965-Z44-5040 FAX:965-243-7285 
AMERICAN TECHNOLOGIESJNC. (PHILIPPINES) 
TEL:63-Z-774QO0 FAX 63-2-788629 
CENTERPRISC INTERNATIONAL UMfTED (UK) 

TEL: 44-256-463754 FAX:44-256-843174 
GOOD LUCK IMPORT EXPORT Co,Ud, (THAILAND) 
IE; 662-2132800 FAX 862-2125810 


LEO DESIGNote 


mm m 

laClNTERNATIONAL COMPUTER (SA) (PTY) LTD. (SA) 

TEt 27-11-3141023 FAX: 27-11-314-2299 
JETDATAAB (SWEDEN) 

TEL 46-0-960085 FAX 46-0-960069 

MIL SOFTWARE AND COMPUTERS INDUSTRIES LTD. (ISRAEL) 

TEL: 972-3-5765511 FAX: 972-3-7516615 

NATION-TECH SDN,BHD (MALAYSIA) 

TR 6O-3-906387B FAX 90-3-9061357 


WIRAINDO MUCnSAKTl SEDAPUTRA P.T (INDONESIA) 

TEL: 62-21 -6266975 FAX: 62-21 -6010184 
READ ARAB! COMPUTER CORP,(JORDAN) 

(LEO MIDDLE EAST REPRESENTATIVE) 

TEL: 962-0-664343 FAX: 962-0-683754 

SEN C0MPUTER-SY5TEME-VERTRIB5 GMBH (GERMANY) 

TEL: 49-8164-95010 FAX:49-6184-950108 



Af FORMOSA PLASTICS REAR BUILDING 
301 TUNG HWA MO&TH ISO AD. 
lAiPEI TAIWAN 

tel: 63b 2 ; 1743& Fa* 806-2-7102783 
Tele* 23056 Charlene 


First International Computer, Inc. 

FIC EUROPE B. V. Tel: 31 - 73-2 73300 Fox: 31 -73-23 1 4 1 2 FIC SPAI N Tel: 34-1 ^5373502 Fox: 34- 1 -6373863 

FIC USA Tel: 1-5102527777 Fox. 1-510^2528886 FIC HK Tel: 852-2-3453569 Fax: 852-2 7972408 

FIC AUSTRALIA Tel: 61-2-7484566 Fax: 61-2-7484533 FIC CZECH Tel: 42-5-41T22643 Fax 42-5-41213144 

FIC JAPAN Tel: 51-3-5461-2181 Fax: 81-3-5461-2345 FIC FRANCE Tel: 33-1-46810203 Fax: 33-1-45739885 

Specifications subject to change withoul notice. The Intel Inside logo is a trademark of Inlet Corporation. 
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FRANKFURT 


GUI Look Coming to 
Videotex Services 

A new toolkit will give Europe's older 
on-line services some multimedia pizzazz 


stored on the Btx host, and every 
digit of the order process is trans¬ 
ferred separately* However, a 
KIT application will handle the 
process on the local computer* 
The data is sent to the Btx host 
only after the form is tilled out 
completely. Likewise, a KIT ap¬ 
plication could access data {in¬ 
cluding hyperlinked text or a 
large graphic) on the user’s hard 
disk or CD-ROM. 

During the second half of 
this year, about 100 Btx ser¬ 
vice providers will comply 
with this new multimedia stan¬ 
dard for presenting informa¬ 
tion* Deutsche Telekom’s 


RAINER MAUTH 


■■Phe competition between 
I on-line services is heating 
up in Europe* With newcom¬ 
ers like Europe Online and the 
Microsoft Network riding into 
town and CompuServe boost¬ 
ing its presence, the older sys¬ 
tems are replacing their dated 
interfaces and limited graph¬ 
ics. A new window-based KIT 
(kernel for intelligent commu¬ 
nication terminals) will help 
give the videotex services the 
graphical look people have on 
their desktop computers. 

“KIT brings us closer to what 
a computer user is accustomed 
to,” says Ed Lemairc at Videotex 
Netherlands. “As a GUI-based 
toolkit, KIT allows a videotex 
application—for example, on 
Windows—to appear in the 
same well-known robe as a 
native Windows application,” 
RTFs presentation protocol 
transfers “objects” defining the 
user dialogue* Representation 
of these objects on the client’s 
computer depends on the GUI* 
An OS/2 user, for example* sees 
Presentation Manager-style 
screens, and a Windows user 
gets the Windows look. KIT 
applications also run on Mac¬ 
intosh, Solaris, A1X, and SCO 
Unix machines. An NT version 
is targeted for later this year. 



KIT ob¬ 
jects can be 
displayable 
items or meta code that tells the 
client’s computer how to inter¬ 
pret an operation. Interactive 
parts of the user dialogue are 
treated locally, which increases 
performance and response time* 
When filling out a mail-order 
form on a standard Btx termi¬ 
nal, for example, the form is 


A KIT service—such as the l&I pilot 
project shffwn hero—will have a look that's 
more like users are famlEiar with on their 
desktop GUI. 

Btx/Datex-J service, which 
claims more than 700.000 cus¬ 
tomers, will be one of the 
biggest systems converting to 
KIT, France Telecom and Aus¬ 


trian and Swiss Videotex also 
will support KIT and gradually 
get rid of their old presentation 
protocols, 

“KIT is leading Btx to mul¬ 
timedia because it provides 
efficient methods to present 
sound and images,” says Her¬ 
man Stoll, one of the directors 
of l&l Telecommunications 
(Montabaur* Germany), whose 
Newsreader is a KIT pilot pro¬ 
ject. “In our Newsreader, we 
will present information using 
high-resolution graphics and 
sound,” Stoll says* 

KIT is independent of the 
transmitting network. “It is not 
restricted to the X.29 protocol 
of Btx,” says Ad Wind, project 
manager at Powerframe (Ett- 
1 ingen, Germany), whose KIT- 
Studio is one of the first KJT 
development tools. “In theory 
KIT could also run on the 
Internet,” says Wind. 

This network independence 
and the availability on all the 
major hardware platforms will 
definitely enhance KIT’s pop¬ 
ularity among Europe’ s video¬ 
tex providers. And that popu¬ 
larity is likely to spread. 
According to a member of the 
KIT group, a Japanese on-line 
service is very io teres ted* 

KIT was developed by a 
group of telecommunications 
companies, which included 
Deutsche Telekom, Microsoft, 
Powerframe, l&l, and IBM. 


PARIS 


Tune in Tomorrow: On-Line Access via Cable TV 


F rench computer users should find it easier 
to hop on-line later this year. People in 
some cities may soon be going on-line via their 
cable TV hookup—and at access rates as fast 
as 30 Mbps in, 64 Mbps out. 

The government’s recent request for propos¬ 
als from access and service providers drew hun¬ 
dreds of responses. Although it has yet to decide 
which it will officially support, there are some 
good bets. 

Lyonnaise Communications, the country’s 
largest cable TV operator, is planning trials for 
Paris and two suburbs. With partners, it will con¬ 
duct a trial of multimedia services for 10 ,000 of 
its subscribers who have a 486 PC or Mac. In 
addition to net cruising at high speeds, home 
computer users will have access to cultural ser¬ 
vices, such as virtual museums* on-line newspa¬ 
pers (most likely Le Monde), video games, on-line 


shopping* and home banking. “We believe [dig¬ 
ital] multimedia is very important for the future of 
cable,” says LC president Cyrille du Peloux. 

Lyonnaise says its approach will mean speedy 
delivery of audio and graphics* Alain Maine* in 
charge of technical trials, says a Lyonnaise sub¬ 
scriber {with the appropriate communications 
card) will be able to download a 30-second music 
sample from the World Wide Web in about 5 
seconds. Using a 14,4 modem and phone lines, 
however, it would take about 5 minutes, he says, 

France Telecom’s cable TV subsidiary will 
experiment with various multimedia services and 
tools. Large-scale trials are expected in Annecy, 
the Rhone Valley, and Nice, to name a few. A 
government spokesperson says decisions will be 
made soon on who is supported and how. Then, 
mesdames et messieurs> start your engines* 

—Adele Hars 
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International News & Views 


HONG KONG 


LCD Production Up, 
Prices to Come Down 


I ew production tech¬ 
niques and increased 
competition will push down the 
price of flat-panel color dis¬ 
plays in the next year. This 
should in turn push down the 
cost of high-end color note¬ 
books* because half their cost is 
due to the active-matrix LCD 
screen* Market researchers 
O’Mara 8l Associates (Palo 
Alto, CA) estimates that the 
price for 10.4-inch AMLCDs 
(active-matrix LCDs) will drop 
from the current $1250 to $700 
in 1996. 

Getting the yield rate up for 
TFT (ibin-film transistor) 
screens is the key to bringing 
the price down* Recently* 

This Month’s Cool Stops 
on the Infobahn 

Internet Patent News Service 

Has your wonderful new idea 
been patented already? Find out 
here. Newly granted patents, 
patent Jaws, etc. 

http:/ /sunsite.unc.ettu/patefits/intFiipaLlitmd 

The WWW Virtual Library 

From the folks who brought us 
WebMania — an Internet subject 
catalog and resource list. 

littpJ/lnffl.cern.di/l^p&rteil/DataSflurEesj' 
bySubject/0 vervie-n .Eitml 

Le Weblouvre 

Virtual art gallery features Dali, 
Picasso, Van Gogh. Cezanne, 
medieval French art. and more. 


Japanese producers—who 
make about 95 percent of till 
AMLCDs—have had consid¬ 
erable success raising their 
manufacturing yields to 50 per¬ 
cent* Sanyo, Sharp, Sony, 
NEC, and Toshiba—who* with 
IBM* makes LCDs for use in 
certain ThinkPads* for exam¬ 
ple—say they expect to hit 70 
percent now that their next- 
generation factories are com¬ 
ing on-line. These factories use 
automated lithography systems 
and other tools that reduce han- 
dling and contamination, the 
main causes of pixel failure. 

Japanese companies are also 
working on new technologies 
to increase the viewing angles 
of LCDs and to increase the 
colors they can display (see 
“Chip Upgrades Color Capa¬ 
bilities"' below). For example* 
Fujitsu is developing a full- 
color screen with viewing 
angles nearly double those of 
current panels. NEC* Sharp, 
and others arc also working on 
this problem. 

According to International 
Data Corp. Japan* Japanese 
TFT-LCD production should 



increase from I million screens 
in 1993 to over 7 million in 
1996. And other countries want 
to play in this market. 

Korea hopes to create a full- 
fledged flat-panel display 
industry* emulating their suc¬ 
cess with DRAMs in the 
1980s* Samsung Electronics is 
curren11 y manufacmri ng 10.4- 
inch panels at the rate of 800 
units per month, with 12,4-inch 
panels at the prototype stage. 


In our March issue's special CeBIT sec- 


upcoming MVP Publisher board will acce-J- 
erate Photoshop operations "by a Factor 
of 30 to SO percent," We should have left 
out the want “perrent. ” We apologize. 


Goldstar has a prototype 10,4- 
inch panel. 

Taiwan’s ERSG (Electron¬ 
ics Research Sc Service Orga¬ 
nization) recently demonstrated 
a prototype 10.4-inch AM- 
LCD. ERSO also announced it 
will produce an 8,4-inch dis¬ 
play designed by Prime View 
Electronics; the company 
anticipates making 1000 units 
monthly later this year. Tai¬ 
wan's Nanya Plastics Corp. 
plans to complete the country’s 
first TFT-LCD plant this 
spring* Executive VP Winston 
Wang said the plant will pro¬ 
duce 9.5-inch and 10.2-inch 
screens soon afterward but did 
not specify capacity. 

—John Donovan 


II O N G KONG 


Chip Upgrades Color Capabilities 



http://mfetraL«i5Ur,lM»vre or 
http:// auuslie.urc.edu/loiivre/net/ 
or http^/mi^aLeiKtfF/-pio€h/bii¥re/ 

European Comp Liter-Industry 
Research Center 

News of notable projects and 
discoveries. 

h ttp://wweerc,(k/ 

Association for 
Internet Resources 

Based in Hong Kong, this is a 
helpful stop for Aslan net users. 

http://www.air.oiri 


A dding levels of gray increases the number 
of colors a flat-panel screen can display. 
A technique called intraframe modulation cre¬ 
ates gray scales by processing pixels within 
individual frames. One of the most popular 
intraframe techniques —error diffusion —is the 
key to a processor from Sanyo that raises the 
number of colors a screen can display. 

The error-diffusion method takes the differ¬ 
ence (or error) between a threshold value and the 
value to be displayed and links that value to 
adjacent pixels (for example, 7/16 to the pixel 
on the right* 1/16 to the pixel on the lower right* 


etc.). But when you have to refresh 307,200 pix¬ 
els 60 times a second, plus do all these calcula¬ 
tions* the overhead becomes severe. 

Sanyo's ALC1009-141 chip, which incorpo¬ 
rates all the circuiiry to conduct error diffusion, 
takes care of this work. By enabling them to 
generate more levels of gray* the chip can turn 
512-, 4096-, and 260*(XX)-color screens into full- 
color displays. 

Error diffusion has been used for years by 
printers that print still images. With the Sanyo 
chip, it may be coming soon to a notebook near 
you. - — John Donovan 


4013 4 BYTE MAY I9y5 
























The Hardlock software 
protection system. ^ 

Universal and individual, ft* 



# 


Across the world, there are currently 
over 1 5 million Hardlocks in use,They, 
are all virtually hackproof, daisy-chain- 
able. Individually Interchangeable, 
tible, and with an almost incredible variety 
of forms and features, they are fast and V 
easy to implement. 

Want to know more? Wantto find out 
which Hardlock will suit your application? 
Want to order the FREE Hardlock evalu¬ 
ation pack? No problem! Just dial... 



BePJuLux, Crypsys Data Security, Teh++31-1B3Q-24444, Fax: 1+31-1830 22B48 Croatia. G&G Electronic, Tel: ++385-41 -315794. Fax: ++305-41-333510 AFiniand. FAST Finland 
Qy, Tel: ++358-0-56110CJ1, Fax; ++358 0-5611006 AFrance, FAST Technologies, Teh ++33 1-46211840, Fax: ++33-1-4B210882 AGreat Britain, FAST Electrode UK Ltd, Tel: 
++ 44-1-71*2218024, Fax: ++44-1-71-7923449 AGroece, FAST Hollas AE, Teh ++30-1-6854623, Fax: ++30-1 -6854624 Hungary, Recognita Corp , Tat ++361*201 8925, Fax: 
++361 -201-7807 Iran, Sin a Soft Co. Ltd, Tel: ++08-21-622986, Fax:++98-21-886 5588 Italy, Techno S.rl, Tel: ++39-59-44 0690, Fax: ++39-59^440720 ASpaiWPorUigal FAST 
Ibarica S,L, Tel: ++34-1-7253626, Fax: ++34-1 -7267219 USA/Canada/Far East, Glenco Engineering Inc., Teh + +1 -708-808-0300, Fax: ++1-708-808-0313 


Please contact FAST Electronic GmbH if your country is not listed. 

Fast Electronic GmbH Kaiser-tudwig-PiaU 5 ■ 0-00336 Munich 
Tel: ++49-89-53 98 00-20 Fax: ++49-89-53 98 00-40 
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Many Great Solutions... 

and the Best Value Per Port in the Industry J 


Discover Boca Research's amazingly affordable line of networking products 
that combine excellence in design and engineering with all of the latest 
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support hotlines provide multiple choices in over-the-phone services. 
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All this and more are part of our 
commitment to you. 




M ADE IN US A M AAi 

NetWard 

V" Tested and 




© Copvripfa 1995 Boca Research. Inc. AJI fights reserved Product and company names listed are trademarks or trade names o< thear respective companies. 


Call your authorized 
Boca Research 
distributor today! 

aacn 


RESEARCH INC 


14071997-6227 * Fax (407} 994-5848 

1377 Clint Moots Road, Boca Raton, FI 33487-2722 


Circle 501 on Inquiry Card {RESELLERS: 502). 










Feature 


The Poison Disc 


DICK POUNTAIN 



A frantic fattier calls the doc¬ 
tor" s office. His chi id has 
just eaten berries from a 
strange-looking plant. 

Now the child is fevered and pale. Are the 
berries poisonous? Is the child in danger? 

Unfortunately, no one at the doctor’s of¬ 
fice knows much about poisonous plants, 

"You’ll have to bring the child to the emer¬ 
gency room immediately.” 

Poisonous plants cause more than 4000 
reported accidents each year in the U.K. 
alone, and many more cases are either too 
minor to report or are misdiagnosed. The 
problem for medical staff is serious. They 
must try to identify the plant that caused the 
poisoning in order to choose the appro¬ 
priate treatment—yet very seldom do they 
have any specialist training in botany and, 
therefore, no way to make an accurate 
identification, though the patient’s life 
may depend upon it. 

This sort of scary scenario can now be 
eliminated, thanks to a project that’s put a 
botany expert onto CD-ROM, Using this 
disc, called PLATO-UK (for PLAnt TQx- 
ins-U.K.}, medical staff will be able to turn 
to their PC for assistance in identifying 
poisonous plants. PLATO-UK is a joint 
venture between theNutional Poisons Unit 
at Guy’s and St, Thomas’ Hospital and the 
Royal Botanic Gardens at Kew, with key 
software assistance from System Simula¬ 
tion, Ltd. (London). 

PLATO-UK distills the expertise of 
Kew Gardens botanists into such a form 
that it can guide doctors with no knowl¬ 
edge of botany to identify a plant culprit 
from digitized color pictures. 

How PLATO Works 

All of PLATQ-UK’s botanical knowledge is stored in a data¬ 
base that tits onto a single CD-ROM, and the retrieval software 
runs under Microsoft Windows. PLATO includes details of 208 
plant groups that cover over 2000 separate species, and for each 


one it stores several high-quality scanned 
color photographs of different views and parts, 
plus a full botanical and toxicological de¬ 
scription. The system includes poisonous 
house, garden, and wild plants, as well as 
some nontoxic plants that doctors frequently 
encounter as false alarms, or which can be 
easily confused with toxic species. 

PLATO-UK doesn’t attempt to be even 
close to a complete guide to British flora. Nei¬ 
ther does PLATO contain detailed medical 
treatments, apart from first aid for the most 
minor cases, as all serious incidents are referred to the National 
Poisons Unit’s emergency phone lines. 

PLATO helps identify a suspect plant by asking a series of ques¬ 
tions, which the medical person answers by inspecting whatever 
specimens are available: Flowers, leaves, fruit, seeds, stems, roots, 
or any combination of these parts can lead to an identification. 


This CD-ROM is 
more than a well- 
designed, practical 
expert system— 
it can also be a 
lifesaver 
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To identify a plant in PLATO , start by answering a series of 
muttipie-choice questions; in this case, “Which plant parts do you 
have?” You just click on the appropriate answer. More than one 
answer may apply, as in this example. 



if PLATO is taking too long to ask about an attribute that you think 
will quickly narrow the search—red berries , for example—you can 
direct the course of the search by pressing the Choose button . 



PLATO lets you review your answers at any time and change any 
answers you now think are bad. This is especially useful if PLATO 
fails to finger a suspect. This unsettling conclusion could be the 
result of a badly answered question. 



This is the screen you see at the end of a PLATO search. The 
Back and Next buttons allow you to browse through all the 
possible remaining suspects to compare their pictures with your 
specimen. 


PLATO employs a user interface in which 
you answer multiple-choice questions by 
clicking on-screen boxes with a mouse. 
These questions are phrased as far as pos¬ 
sible in nonspecialist language and are ac¬ 
companied by simple line drawings that il¬ 
lustrate the part in question. 

Sometimes you might have to make sim¬ 
ple measurements (such as the width of a 
leaf), but these are always specified as a 
choice of ranges (e.g. T 0 to 2 cm, 2 to 4 cm) 
and do not need to be too precise. Occa¬ 
sionally botanical terms become unavoid¬ 
able, for example when PLATO asks you to 
count the number of stamens in a flower, 
but these types of questions are few, 

A very important part of PLATO's 
design brief was that it should be relatively 


insensitive to incompleteness of informa¬ 
tion. Skipping a question if you are in 
doubt will rarely send the identification 
off in a wrong direction; it only slows it 
down somewhat. The designers have also 
built a high degree of “fuzziness” into the 
data stored in PLATO, with many cate¬ 
gories overlapped so that a slightly 
“wrong” answer is unlikely to scud the 
identification completely off the rails, 
PLATO works on a list of plant sus- 
pecLs. Initially, this list contains the whole 
database. Each question you answer 
shrinks this list. Once you've reduced the 
list to a manageable number, you can 
press die Suspects button to browse the 
pictures of the remaini ng suspects and try 
to match your specimen visually, thus 


cutting out some questions. 

The Choose button allows you to force 
a change of direction in the questioning. 
For example, if PLATO insists on asking 
you about the seeds, but you feel that the 
red flowers may lead to a quicker identi¬ 
fication, then Choose will let you divert 
PLATO's attention to questions about 
flowers. 

It’s quite possible for PLATO to fail to 
arrive at an identification, in which case 
it will announce that there are no suspects 
left. This can happen because the plant 
you are trying to identify is not in 
PLATO’S database (because if s not poi¬ 
sonous, or maybe if s very rare), or it could 
be that you’ve answered a question incor¬ 
rectly. You can press the Review button 
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Beatle or Beetle? 


The basis of DELTA is the concept of a “character.” an 
attribute you use in the description of an organism; for 
example, wing length to identify a bird, or flower color to iden¬ 
tify a plant. 

DELTA doesn't supply any standard characters; they are 
wholly user-defined entities. The character list is the most 
basic building block of any DELTA system, consisting of a 
list of the characters you wish to distinguish, together with 
their possible values or "states," numbered in a user-defined 
order. 

The following extract might be from a character list for 
classifying beetles. The # symbol starts each new charac¬ 
ter definition; / is the end-of-item marker; and the angle 
brackets delimit a <comment>. You must define the char¬ 
acter states in ascending numeric order; but otherwise the 
layout is in free-form, natural language. 



#1. Striated area on maxillary palp <presence> 

1. present/ 

2 . absent/ 

#2. eyes <size of> 

t. small <i.e., less than 0.5 mm in dlameter> 

2. medium <i.e., 0.5 to 1.0 mm in diameter> 

3. large <i.e„ 1.0 mm In diameteo 

#3. pronotum <color> 

1. red/ 

2. black/ 

3. yellow/ 


#4. body length/ mm/ 




to go back over your answers and change 
them if you wish. PLATO’s identification 
engine generates its order of questions 
dynamically at run time, so that changing 
an intermediate answer will erase all the 
subsequent questions and start a new line 
of questioning from that point. 

Features like Skip, Choose. Review, and 
Suspects are not just bells and whistles. 
They are absolutely crucial to making 
PLATO an expert system that nonbotanisls 
can use effectively. It has to accept par¬ 
tial and not wholly accurate answers while 
still offering a good chance of making the 
correct identification. The lack of this level 
of flexibility has been the downfall of 
many previous expert system products. 

How They Developed PLATO 

Dr. Virginia Murray of the National Poi¬ 
sons Unit had the original idea to create 
PLATO in 1990. She obtained funds to 
set up small collaborative project teams 


working in her unit and at 
Kew Gardens. The teams 
were comprised of two 
doctors, two botanists, one 
computer specialist, and a 
botanical illustrator. 

Collecting data was not a 
major problem, as both the 
National Poisons Unit and 
Kew already had all the 
necessary plant informa¬ 
tion. Kew keeps a database 
of plant information stored 
in DELTA (DEscription 
Language for TAxonomy), 
an international standard 
format for taxonomic data 
(see the text box “DELTA, 
A Description Language” 
on page 40IS 12). 

The main objectives of 
the design team were 
choosing a good set of 
DELTA characters for the 
poisonous species that 
would produce reliable 
identifications, and build¬ 
ing a suitably flexible iden¬ 
tification engine and inter¬ 
face to guide users through 
the search. 

Mark Jackson, Kew’s 
computer specialist, ap¬ 
proached several U.K. soft¬ 
ware houses that special¬ 
ize in AI applications (i.e., 
expert systems). But in 
each case, when they saw 
the data they declined the 
job. “All the firms told me 
that Ihe system we wanted 
was quite different from commercial AI 
applications,” Jackson explains. “They 
told me that in our case all the 
‘intelligence* is contained in the data, and 
there is almost no role for external soft¬ 
ware to add intelligence.” 

Typical commercial AI systems involve 
sitting down a number of experts and 
extracting their expertise by questioning, 
codifying the results into a set of rules, 
and then using these rules to solve real 
world problems. The rules might be 
expressed using a language like Prolog, 
or some commercial expert systems shell. 

However, in the case of Kew’s data, the 
botanists’ expertise is already encoded in 
the DELTA database. And what’s more, 
taxonomy is too complex a discipline to 
easily yield to rule-based solutions. The 
questions you should ask when trying to 
identify a plant arc entirely dictated by the 
data set, and the problem reduces to find¬ 
ing the best order in which to ask them. 
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With BW-MultiConnect and 
BW-Connect NFS for Windows NT 
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BW-MultiConnect for Windows NT 
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Feature 


DELTA, a Description Language 


Delta, the DEscription Language for 
TAxonomy, is a data format designed for 
use by non-computer specialists working 
in the biological sciences. It was invented 
in 1980 by M J. Dallwitz, an entomologist 
at CSIRO (Commonwealth Scientific and 
Industrial Research Organization) in Can¬ 
berra, Australia. A significant advantage 
of DELTA is that, since it consists of plain 
text, humans can read it. And it is suffi¬ 
ciently powerful and general to actually 
replace written descriptions as the pri¬ 
mary means of recording data. 

Another of DELTA’S important proper¬ 
ties is that it’s in a free format. You don’t 
have to record data in the order it was 
defined, nor do you have to use any spe¬ 
cial column format. This allows you to 
omit attributes that are not known, and to 
add attributes later to the end of a list, 
which makes DELTA very forgiving and, 
hence, more usable in real life. 

DELTA recognizes five main types of 
character state: 

1. Unordered multistate (e.g., the “stri¬ 
ated area” in the beetle example on 
page 40IS 10) 

2. Ordered multistate (size of the eyes 
in the beetle example) 

3. Integer numeric 

4. Real numeric (such as body length in 
mm) 

5. Text (used for extended comments) 

You can specify units for numeric char¬ 
acters, as the body length is specified 
to be in millimeters in our example. 
DELTA also defines a lot of directives for 
specifying the maximum numbers of 
states and type of characters, which need 
not concern us here. 

Descriptions of actual organisms in 
DELTA now just consist of lists of these 
character/state pairs, represented by 
their numbers in the character list. Such 
a list, called a taxon description, is com¬ 
posed of item descriptions, each of which 
describes one variant of the taxon (i.e., 
the taxonomic group). So two variants of 
a beetle might be described as: 

# Species B (Australia)/ 1,1 
2,l/2<rare> 3,1 4,6.5-8 

# Species B (New Guinea)/ 1,1 
2,l/2<rare> 3,2 4,6.5-7 


where a pair like 3,1 means that charac¬ 
ter 3 has state 1 (eyes are large). The 
first item thus decodes as “striated area 
on maxillary palp present, pronotum red 
(or rarely black), eyes large, body length 
from 6.5 to 8 millimeters.’* DELTA enables 
an even more economical representation 
than this, by allowing variant items where 
all characters that are not explicitly 
assigned a state are assumed to be the 
same as in the main item; the second 
item above could be rewritten as: 

#+ Species B (New Guinea)/ 3,2 4,6.5-7 

This is similar to the concept of 
inheritance in object-oriented program¬ 
ming. DELTA also supports implicit or 
default values for characters so that you 
can omit some very common characters 
altogether in your descriptions. 

Many of the software tools written to 
support the DELTA format will be able to 
expand variant items and insert any omit¬ 
ted implicit values, so you can get back 
a complete description if you want. 

DELTA also supports the notion of char¬ 
acter dependencies, where some char¬ 
acters become inapplicable if other char¬ 
acters take certain values. For example, 
given a character 


then a character “wing spot diameter” 
would become redundant if “wing pat¬ 
tern" took the value “plain." These 
dependencies are expressed in a direc¬ 
tive like this: 

* DEPENDENT CHARACTERS 4,2:16 
9,1:20 10.1/3:12-15 

where 4,2:16 means that character 16 
is not available if character 4 has state 
2 . 

The PLATO database employs an 
almost standard DELTA format, but the 
designers modified a couple of small 
details. PLATO’S questions are derived 
directly from the DELTA characters, just 
as #2 in our example could be rephrased 
as the question “What color is the prono¬ 
tum?” However, the questions are also 
classified into three sets—fruit, flower, 
and leaf—for convenience in the user 
interface, and this classification is held 
in a separate file that’s not in DELTA 
form. The Kew team also modified the 
Dependent Characters directive to 
include the dependent characters, rather 
than exclude them as DELTA does. So 
4,2:16 would now mean “question 16 
becomes available if the answer to ques¬ 
tion 4 is 2." 

You can obtain further details about 
DELTA from the Internet site delta@ 
ento.csiro.au. 


#234. wing pattern/ 

1. spotted/ 

2. plain/ 


The PLATO 
Identification Engine 




umi. 


™— ---I——— W 


PLATO'S identification engine operates on five data files. These files hold 
ASCII text encoded in a slightly modified version of the DELTA format. 

X Delta character list that defines the 120 questions 
PLATO can ask 

2 Delta item descriptions of the plants 

3 a) Extended description of each plant 

b) Toxicology data 

c) Filenames of plant pictures 

4 Definitions of question categories 

5 The list of question dependencies 
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Jackson decided to split the job into two 
parts: developing the user interface in- 
house at Kew in Visual Basic, and con¬ 
tracting System Simulation Ltd. to write 
the identification engine. 

“The engine we were asked to write 
didn’t concern itself with a lot of rules 
about how to identify plants, but rather 
with a few rules about how to ask ques¬ 
tions,” says Mike Stapleton, SSL’s tech¬ 
nical director. 

The PLATO data set contains some 120 
different questions that it makes sense to 


ask about a plant, but these questions are 
interdependent. For example, only if you 
answer that your plant has a seed-case does 
it make sense to ask whether the seed-case 
is spiky or smooth. Accordingly, each 
PLATO question contains links to the other 
questions that it makes available, and the 
identification engine applies algorithms to 
choose the next question, which either 
reduces the suspect list by the most, or 
increases the number of available ques¬ 
tions by the most. 

It was very important that the identifi- 
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cation engine not depend on the particular 
content of the Kew plant database, which 
could bias the choice of algorithms. In fact, 
the PLATO team insisted that SSL not 
have access to the real plant data until a 
prototype engine was running and the 
algorithms approved. Meanwhile the team 
at Kew prototyped the user interface using 
a simple Superbase database as the test 
back end. 

Once the prototype engine was running, 
the hard work began for botanists Chris 
Leon and Liz Dauncey. They had to 
determine what set of questions would best 
enable PLATO to quickly identify the most 
species, and write these questions so that 
non-botanists could understand them. This 
roughly corresponds to the knowledge- 
acquisition phase of implementing a con¬ 
ventional expert system, but it was less 
structured in the sense that the knowledge 
was never expressed in explicit rules; 
instead, the botanists exercised their skill 
at identifying plants and then tuned the 
database structure in the light of their suc¬ 
cess or failure. 

The botanists carried out this work using 
the same specialist botanical database soft¬ 
ware, called Alice, that they use for all 
their taxonomic work. Alice is designed 
to export in DELTA format, so once the 
data set was finalized it could be written 
out and burned into a CD-ROM. 

The Interface and the ID Engine 

The PLATO software is composed of two 
separate modules. The user interface mod¬ 
ule is a Visual Basic program that pro¬ 
vides all the question screens. The identi¬ 
fication engine is a Windows DLL written 
in C and callable from Visual Basic. The 
modules communicate via a function-call 
API that the Kew team specified. 

The Visual Basic front-end software 
contains no question data at all, but merely 
the template on which the question screens 
are built, namely a set of buttons for OK, 
Skip, Choose, and so on. The actual ques¬ 
tion text is retrieved from the database by 
the identification engine and passed to the 
user interface at run time. There’s a true 
decoupling between the two parts and nei¬ 
ther of them depends upon the content of 
the database (though whatever it is must 
be encoded in DELTA format). This 
means that it’s very easy to modify PLA¬ 
TO (before it gets burned into CD-ROM, 
of course); changing a question is just a 
matter of editing a text file, and you can 
add diagrams to questions almost as eas¬ 
ily as text. 

The identification engine operates on 
five data files (see the textbox on page 
40IS 12). This module contains functions 
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The mouse is dead 



Long live the mouse! 



But the general input and 
control device of the future 
must have more to offer 
than three buttons: 

More buttons, freely assignable. 

Senses enough to read and size 
graphics. To digitize anywhere in 
WINDOWS, even where digitizer tablets 
are not wanted, in CorelDRAW! and 


AutoSketch for instance. Senses to 
support menu templates 
everywhere and to navigate 
you safely through large 
spreadsheets. Everything 
the mouse had done plus 
more than all graphics tablets 
can do. Without any fuss. This is 
the future. It's here now. 


"It's o technical marvel." Windows Magazine 6/94 "Extremely versatile and easy to use." PC Home 5/94 'They said it couldn't be done. 
Digitising within AutoCAD IT was supposed to be out of bounds. ARISTO, the German manufacturer of digitisers, begs to differ. And, what is more, have 
a product to prove the point." CADDesk 5/94 "Multitalert fur Windows-Freoks" AutoCAD 1 /95 


ARISTO Graphic Systeme GmbH & Co. KG 
Schnackenburgallee 117 
D- 22525 Hamburg (Germany) 

Tel: ++49-40-54747-0 
Fax: ++49-40-5 47 47-111 

All trodemafts are the probity of Knit respKlrvB helfos. 


THE 



MOUSE. 


New Technology - New Opportunities 
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EXTRA INTERNATIONAL 


Feature 


to initialize the database, to query the data¬ 
base, and to retrieve the question or species 
data. But the crucial function is called 
best_questi on. It returns the number of 
whichever question the engine judges to 
be the best to ask at this point in the dialog- 
The criteria that best_question uses to 
make this judgment can be adjusted; there 
are two different choice algorithms, and 
the questioning strategy can be altered too. 

The choice algorithms are called 
minimax and info, and there's an option 
function that sets which of them 
best^questi on will use. Minimax is a 
very well known method used in, for ex¬ 
ample, chess programs to select the next 
move by evaluating all the possible posi¬ 
tions up to several moves ahead. In the 
PLATO case, minimax involves applying 
all the different possible question/answer 
pairs to the current state of the inquiry and 
evaluating the outcome states: States with 
just one remaining suspect score highest, 
slates with no remaining suspects and 
states that do not reduce the number of 
suspects score lowest, while other states 
score higher for having fewer suspects or 
more available questions. 

The balance between suspects and ques¬ 


tions in this latter case is itself adjustable— 
if the '^significant” property is set to 0, 
only suspects are considered, while if it's 
100, only available questions are consid¬ 
ered, and intermediate values offer a com¬ 
bination of these ^ m 
measures. The depth 
(or “ply”) to which 
minimax searches 
(i,e., more than one 
question/answer) is 
also adjustable, but 
values greater than 1 
tend to slow the sys¬ 
tem down and are not 
really necessary with 
the PLATO data. 

The info algo¬ 
rithm tries to choose 
the available ques¬ 
tion that will maxi¬ 
mize the information content of the re¬ 
sulting state. It’s related to a familiar AI 
algorithm called Quinlan's ID3 that's of¬ 
ten used to generate decision trees. In 
PLATO's case, a question that selects all 
the suspects has zero information content 
and is therefore useless; a question that 
selects no suspects is equally useless: the 


question that yields maximum informa¬ 
tion is the one that partitions the remain¬ 
ing suspects into evenly sized subsets. 
The info algorithm tends to be skewed in 
favor of those questions with the most an- 
swers, but the degree 


Further ahead 
therewill be a CD 
for poisonous fungi, 
and a Europe-wide 
version. 



More Productivity... 
Greater Control In Your 
Computer Classroom 

CLASSNET is a powerful video network that puts every 
monitor, mouse and keyboard in the instructor’s control. 


Display teacher and student screens 
to the entire class 

Observe student work-in-progress, 
then take over keyboard and mouse 

Interact with students without leaving 
your desk 

Darken screens for immediate attention 

Broadcast multimedia, VCR, Laserdisc, 
TV to student computers 


CLASSNET 


For more informotjon roll: 


Works with all major operating systems 
and hardware; with or without LAN 

Supports mouse, voice, graphics 
and motion video - up to 64 computers 

Available with fast file-transfer. E-mail 
and intercom functions 


& 



Minicom 


Advanced Systems Ltd, 

International Hdqtrs: II Beit Hadfus St. Jerusalem 95483 Israel 
TbI * 972-2-651SS93 Fax - 972-2-6518971 



North American Office: 195 W. Gth SI. Holland, Ml 49423 
Tel - 516-392-3707 Fax - 616-396-2224 


of this bias is ad¬ 
justable via another 
option parameter 
called normalize . 

The botanists tried 
out both the minimax 
and info algorithms 
during development, 
and though both 
worked and arrived at 
the same answers, the 
question sequences 
they presented were 
different. Eventu¬ 
ally they chose to 
employ just info lor 
the final PLATO 
product. As Liz 
Dauneey puis it, “I 
just preferred the 
questions it tended to choose, which in¬ 
volved less measuring and felt easier for 
non-botanists." It's quite possible that fu¬ 
ture research on other, larger data sets might 
discover an advantage to using both algo¬ 
rithms, perhaps even selecting dynamically 
in different search contexts. 

The Platonic Future 

PLATO-UK is already in dial use in sev¬ 
eral U.K, hospitals. Final details about 
publishing PLATO more widely had not 
been settled at the lime of writing this 
article; the National Poisons Unit or a 
commercial publisher might put it out. 
In either case, given the nature of the 
subject matter, it's likely that PLATO 
will be available only to the medical pro¬ 
fession, One practical problem that needs 
to be solved before wider publication can 
happen is copy protection. Since the 
DELTA file formal is just plain text, any¬ 
one could copy the plant data from CD- 
ROM to a hard disk and make free with 
it. The PLATO team is currently evalu¬ 
ating various commercial encryption and 
key-disk systems. 

Further ahead there will be a PLATO 
for poisonous fungi, which is already well 
into development, and a Europe-wide ver¬ 
sion that will include more plants not found 
in the U.K. Since the PLATO identification 
engine is so general, it could be used for 
other sorts of data too. ■ 

Dick Fountain is a BYTE contributing editor 
based in London. You can reach him on the 
internet or BIX at dickp@bix.com . 
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C & C++ f OJt DOS I 


AgytiC Prof for C/C+4 2.1 £170 

Greenleaf CommLib 5.1 £235 

MagnaComm/DOS £215 

SllverComm "C" Asynch 4.0 £195 

Database 

c-tree Plus 6.4b £565 

D-ISAM £495 

DataBase 3.5 (Special Offer) £79 

SoftFocus Blree/ISAM £75 

Graphics 


Printer 

BD/CX(DOS) £300 

BGI Printer Driver Toolkit £105 

GX Printer 1.5 £240 

SLATE £260 

Screen 

C Scape 4.0 £360 

C/WindowB Toolchest £45 

Greenleaf Datawindows 30 £225 

Panel Bus LI £260 

TCXL U E Dev Sys for DOSAVln £140 


3D-Ware Prof 

£249 

General & Systems Libraries 

Essential Graphics Toolkit 

£320 

GX Sounds 

£200 

Fastgraph 4.0 (Ted Gruber) 

£195 

Interwork 

£205 

GFX Graphics/Fonts a Menus 

£300 

MTASK 

£215 

GX Graphics 3,0 

£155 

Multi-C w/Source 

£39 

GX Images 

£399 

TTSR Ram Res Dev Sys 2,0 

£105 

MetaWINDDW-DOS 4.4 

£170 

TSRs and More 

£130 

GUI 


Tools 


4Sight 

£300 

C-DOC 6.0 

£175 

MEWEL/GUI Std 4,0 

£390 

C-Vision for C 3.1 


Object-Menu w/Source 2.7 

£510 

CC-Rider Prof 

£235 

Zinc Engine a DOS Key 4.0 

£505 

Clear+ for C 

£135 

Math ft Scientific 


CodeCheck (Professional) 

£475 

C/Malh Toolchest a Grafix 

£45 

FC-LIrtt for C/C++ 

SouroePrint+ 5.0 

£139 

£210 

Huge Virtual Array a NAT 3.0 
Science, Eng & Graphics Tools 

£215 

£140 

HWjM Delphi] 11 


Memory Managers 




MegaHeap 

£115 

Delphi 

£135 

Moreheap 3.23 

£135 

Mobius Business Builder (Intro) 

£199 

VMData for DOS 

£665 

Mobius Draw Kit 

Mobius WiuG Sprite Kit 
Orpheus 

£99 

H c a C++ for widows § 

£99 

£135 


GREY 

MATTER 


PNcet tlo not fnclLfls VAT or other local taxes 
till t do in clod b dstinw Ini mainland U K, 
PJease ntiesk prices at lime Of order fls ads are 
propared some ■aieefcs Utfars p irbl Italian . 
Tttis page lisls some ul our proituds-- 
call uslgra complete price list 
ORDER BY PHONE WITH YOUR CREDIT CARD 

(01364)654100 

FAX: (01364|694200 


Asynch Pro for Win £135 

COM M-DRV/LIB £140 

Greenleaf Comm++ £ 160 

Greenleaf CommLib Pro £365 

Borland Database Engine 2.0 £205 

CodeBase 5.1 £259 

CXBase Pro £500 

DaLaBoss for Windows £410 

DalaDirect DeveloperEs Toolkit £450 

DaraTabte £145 

DBToois.h++ for ODBC £340 

Greenleaf Database Library 4.0 £180 
Integ ra VDB/C++, Desktop £209 

List & Labels tor Win (Pro) £395 

POET SDK 2.1 £360 

Raima Database Manager £3BQ 

Spread /VBX++ £175 

Charting Tools for Win £245 

Essential Chart for Win £320 

GraphiOWin 7.0 £360 

Graphics Server 4.0 £245 

Real Time Graphics Tools £480 

AccuSoft Image Lib/Win 5.0 £670 

Ad Oculos (Image Analysis) 2-0 £325 
ImageMan £399 

LEADTOOLS Prof 4.0 £675 

PCX Toolkit for Windows £ 155 

Borland Visual Solutions Pack £59 

Control: Pafeite 2.0 £ 135 

Crusher I Wi n DLL w/Sou roe £235 
Diamond Toolkit £310 

Greenleaf Arch iveUb £210 

HeapAgent £420 

KPWin++ £600 

Lapack.h++ w/source £675 

M.4 £660 

Math,h++ 4.1 £340 

Money. h++ £340 

MS Visual Control Pack £69 

PKWare Data Comp Lib for Win £175 
ProtoGen+ £220 

RWCanvas.h++ £340 

SafeWtn 3.0 £190 

TCQMP/MultePlatform £iG5 

TG’CAD Prof 5 0 £795 

Tools.h++ 6.0 £340 

WinMaker Pro 6.0 (intro) £360 

WinWidgets+4- £240 

Zinc 4.0 for Windows & NT £505 


WT~ PROGRAMMING 

tao 

Ad? 

Assemblers 

Basic 

G/G++ 1 

Comms 

Cross Dev 

s Custom Controls 

Database 

| Debuggers 

Dos Extenders 

| Editors 

Fortran 

Graphics 

GUI 

! Linkers,ilc caters 

Lisp : 

Modula-2 

Multi-tasking f 

s Pascal 

Prolog J 

* Smalltalk 

SOL I 

* Version Control 

Visual Programming 

Windows 

Xbase 

We stock many items for which there is 

no space in these advertisements. 


Visual Basic 3.0 for Win Sid 

Visual Basic 3.0 for Win Prof 

Comms Lib/Win 

Distinct TCP/IP - Visual Edition 

NetWare Client SDK for VB 

Network Library/Win 

PDQ Comm tor Windows 2.1 

ADE/VBX 

CodeBasic 5 1 

Controls for Btrieve 

Crystal Reports Pro 4.0 

DataDirecl Mullilink/VB 

Ghd/VBX 

Integra VDB/VB, Desktop 
List & Labels Tor VB 
TmeGrid Pro 2.1 
VB/ISAM MU 
VBtrv for Windows 
Visual/db Network 3.0 

Accusofi Image Llb/VBX 5.0 
ImageKnife/VBX 1.3 
ImageMarWB 3 Oc 
FmageStream/VBX 
JPEG Image Compressor VBX 
PCX Toolkit for Windows 
3-D Widgets 
ChartBuilder for VB 

Custom Control Factory 
Data Widgels 
Designer Widgets 
First Impression 
Formula One 2.0 


£96 

£230 

£115 

£265 

£169 

£80 

£99 

£350 

£140 

£185 

£295 

£270 

£75 

£209 

£279 

£105 

£150 

£165 

£235 

£500 

£175 

£239 

£160 

£169 

£155 

£89 

£75 

£49 

£99 

£99 

£180 

£180 


LOW PRICES 

MICROSOFT Sc BORLAND J* 


BASIC compilers r i 

BBC BASIC-86 Plus £75 

CA-Reallzer 2.0 (QS2&Wi n) £179 

GFA-BA5IC for DOS £80 

GFA-B AS IC for Windows £80 

GFA-BAS IC for Win Compiler £54 

PowerBASlC 3.1 (DOS') £ 109 

PowerBASlC Pro (Win&DOS) £225 

TrueBASIC Sid 3.0 £88 


NtlcfOUft Access 20 
Microsoft Fortran 5.1 
Microsoft Fortran Power Station 
MS FoxPro 2.6 Pro Win 
MS FoxPro 2.6 Std Win 
MS Macro Assembler GlI t 
MS Multimedia Viewer Pub Kit 
MS Visual Basic fer Win Std 
MS Visual Bade fer Win Pro* 
Microsoft Visual C++ Std 
Microsoft Visual C+- 2,0 
Microsoft Windows 3.1 


£138 
6230 
£380 
£07 
£110 
£230 
£96 
£230 
ESS 

£78 
£205 
£200 
£250 
£405 
£200 
£245 
£185 

Turbo C++ 3,0 £66 

Turbo C++ Visual Ed. for Win £94 

Turbo Pascal 7.0 £94 

Turbo Pascal for Windows 1.5 £99 

Paradox far Win S.O £200 

WITH FULL TECHNICAL SUPPORT 


Borland C++4.5 

Borland Pascal with Objects 7.0 
dBase 5*0 tor DOS 
dBase 5.0 lor Windows 
dBase Compiler 2,0 


OR WINDOWS 

Gantt/VBX 

£195 

HighEdit 3.0 

£199 

MS Visual Control Pack 

£69 

Real-Time Graphics Tools for VB £390 

QuickPak Pro for Win 3.0 

£145 

Spread/VBX 

£175 

SpyWorks-VS 

£120 

TAB/PRG 

£75 

TX Text-Coni rol Standard 

£180 

VB/Maglc Controls 

£120 

VBAssist 3.0 

£135 

VBGraphix 

£270 

VBTools 4.0 

£115 

VB/Ftig Professional 

£79 

WinWidgets/VBX 

£160 

3D Graphics Toots 4.0 

£130 

Cccte.Print Pro for VB 

£85 

Compression Plus for VBWin 

£175 

d-Barcode VBX/DLL 

£94 

DynaZiP VBX 

£129 

FXTools/VB Std 1.5 

£149 

MediaKnifs/VBX 

£244 

Microhelp Muscle/Win 

£125 

QuickPak Scientific for Win 

£105 

TMS Tools 

£99 

VB Compress 

£99 

VB Language Manager 

£130 

VERStONS/VB i.i 

£80 

Visual Developed's Suite 

£290 

Visual Inurnment Panel Controls £150 1 

VisualSpeEler 

£120 

VisualWriter 

£180 

VSView 

£105 

1 DATABASE fr CLIENT SERVER 

Clarion for Windows 

£450 

Dataplex for Win 

£390 

Delphi Client/Server 

£830 

Equinox 

£279 

idealist for Win Read/Wriie 

£105 

Microsoft Access 2.0 

£289 

Microsoft FoxPro Pro 2.6 

£360 

dBase 5.0 for Windows 

£280 

ObjectView Desktop 

£190 

Gpenlnsighl 2.01 

£345 

Paradox for Win 5.D 

£280 

PowerBuilder Desktop 4.0 

£469 

SQLWindows Corporate 

£2755 

SQLWindows Network 

E1B35 

SQLWindows Starter 

£945 

SQLWindows Solo 

£105 

VrsualAge 

£1415 

VisuaEAge Team 

£2015 

Watcom SQL for Win 

£230 

DataDirecl ODBC Pack for Win 
Forest & Trees for Win Std 

£320 

£615 

InfoModeller Desktop 

£355 

Monarch for Windows 

£365 

Quest 

£500 

Quest Reporter 

£255 


ATTENTION ALL C/C++ 
PROGRAMMERS! - THE BEST IS 
NOW BETTER & CHEAPER! 

WINMAKER PRO 6,0 * ONLY £360 

WindowyMeker Professional from Blue 
Sky has always enjoyed a superb 
reputation as the reading prototyper/ code 
generator for C/C++. Now ihere is a new 
version: renamed WinMaker Pro, and a 
special price until Lbe end of April. 

A new Project Manager lets you 
access and edit ail your objects & 
resources. 3 new flowing parties have 
been added ■ Ihe Toolbox lets you 
drag’n'drop resources S controls into an 
app, the Property Sheet lets you set 
styles, characteristics a event options of 
any controls; and the Colour & Font 
Palette lets you set colours & fonts for any 
control from one place. It also supports 
VBX's (OCX's to follow), application 
templates, and includes a Multimedia 
module (AVI & WAV). It can target MFC. 
OWL or raw API on Windows. Win32. 
WindowsBS & Windows NT and ca n 
integrate right into the Visual C++ Visual 
Workbench or Borland C++ IDE, 

What are you waiting for? Call us for 
fuff details and order it before the price 
goes up to £725.. if you have been 
dreaming of a C++ version of Delphi for 
your front- ends (no. there won't be onef), 
Wm Maker Pro is as close as you'lf get, 

DELPHI Price Correction 

Last month's pricing was ail wrong! I 
Delphi is actually on special offer until ihe 
end of May for £185. 

Visual Age from IBM - fully DO 
Olient/Server 

If you are Looking for a fully object- 
oriented cllenl/server development 
system based on a visual construction- 
from-parts architecture, took no further 
Both OS/2 & Windows versions, single or 
team versions, based on IBM Smalltalk, 
suitable for complex, industrial strength 
development 

Add-ons for comms, multimedia, access 
to Oracle S. Sybase. ONLY £1415. 

OS/2 Personal Pascal 

If you want to learn Pascal on OS/2, than 
this is the ideal package. On-line docs, 
samples, tutorials, fufl 32-bit native code 
compiler, debugger, etc. From Cabot, 
ONLY £69 


Borland C++ 4.5 

£280 

Borland C++ 4.5 & DB Tools 

£405 

High C/C++ 386 3.3 

£620 

High C/C++ for Win NT 

£445 

Microsoft Visual C++ Intel Ed 

£299 

Salford C/C++ DOS Developer 

£195 

| Salford C/C++ Win Developer 

£395 

| Symantec C++ 6.1 Prof 

£325 

Watcom C/C++ TOO 

£155 

Aztec Embedded C66 

£290 

Microsoft Visual C++ Std 

£65 

Symantec C++ 6.1 Std 

£85 

TopSpeed C/C++ Prof 

£215 

| Turbo C++ 3.0 

£66 

1 Turbo C++ Visual Ed. for Win 

£94 

T7SCMT BASIC FOR DOS | 

MS Visual Basic for DOS Std 

£96 

MS Visual B-asic for DOS Prof 

£230 

NetPak Pro for DOS 

£135 

PDQ Comm 

£65 

QuickComm 

£129 

QuickNet 

£79 

RS232 Library 

£130 

db/Lib Prof 3.0 

£195 

VB/ISAM MU 

£150 

Graphics QurckScreen 

£105 

Graphics Workshop 

£105 

Graph Pak Pro 

£99 

Compression Plus 

£79 

Compression Workshop 

£110 

PDQ 

£110 

Printer Plus 

£130 

ProBas 5.6 

£169 

QuickPak Prof 4. T9 

£145 

QuickPak Scientific 3.0 

£105 

QuickScreen 4.0 

£105 
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EXTRA INTERNATIONAL 



SOUND AND SCSI, TOO 

Portable Add-ons (Guildford, 
U,K.) offers a PCMCIA card that 
combines a 16-bit stereo sound 
board and a SCSI-2 interface. 

The Multimedia Combo's 
sound card can sample audio at 
up to 44 A kHz, It can record, 
mix, and play back WAV files 
and other formats, such as MID, 
AVI, $ND, and RMI, The OPL- 
3 chip provides 20-voice FM 
synthesis. The sound card is 
compatible with Windows and 
MPC applications. It comes with 
a headset, microphone, and Mi¬ 
crosoft Sound System 
software. 



The little 

card's SCSI-2 interface allows 
you to hook up peripherals to 
your notebook. You can daisy 
chain up to seven devices. Sus¬ 
tained data transfer rate is 3 
MBps. The card is bundled with 
CorelSCSI software. 

Price: £479 . 

Phone: +44 1483 440777; 


TOSHIBA’S NEW PCMCIA 
MODEM 

The Advanced V.34 PCMCIA 
Modem from Toshiba (Wey- 
bridge, UTC) offers compressed 
data throughput of up to 115,200 
bps and two levels of compres¬ 
sion: V.42bi$ (up to four times) 
and MNP level 5 (up to two 
times). The modem card supports 
V.34, V.32 bis, V.32, V.23, and 
other data modes. It supports a 
range of error-correction proto¬ 
cols, including V.42, MNP level 
4, and LAP/M, which should 
assure data transmission in any 
location. 

For faxing, the modem 
features the Class 1 and 
2 command set and 
is compatible with 
Group 3 faxes. Delri- 
m'a WinFax Lite soft¬ 
ware comes with the pack¬ 
age. Toshiba is tossing in a free 
trial subscription to Compu¬ 
Serve. Warranty on the modem 
is three years. 

Price: £499. 

Phone. +44 1734 845995 

Circle 1048 on Inquiry Card. 

COMPUTER AND PHONE 
INTEGRATION 


fax: +44 i483 452304 

Circle 1043 on Inquiry Card. 

V.FAST FAX AND DATA BLASTERS 

Technology Concepts’ (Cwm¬ 
bran, U.K.) new fax modems use 
V.Fast (V.34) technology. They 
can send data at up to 115,2 Kbps 
and faxes at up to 14.4 Kbps. 

The Datablast modems use the 
Rockwell chip set. They're back¬ 
ward-compatible with V.32bis, 
V.32, and older modems. 

The company says the modems 
are BABT-approvcd and meet 
ISO 9000 standards. 

Price: desktop, £245: add-in 
card , £365; .stackable, 
from £795. 

Phone: +44 1633 872611; 
fax: +44 1633 872329 

Circle 1044 on Inquiry Card. 


Phoneware from Tedas (Mar¬ 
burg, Germany) converts a PC 
into a personal call center for 
Windows users. Using speaker- 
independent speech recognition, 
Phoneware enables retrieving 
and forwarding of messages— 
even from a cellular phone. 

The system features cus¬ 
tomizable key pads, accounting, 
call scheduler, and call queuing, 
as well as a hierarchical phone 
book. Phoneware tracks incom¬ 
ing and outgoing calls and stores 
the number of any outgoing call. 

Using an external telephone 
interface connected to the PC, 
Phoneware works with ISDN 
and is compatible with standard 
fax software systems. Remote 
voice control allows you to 
check all mailboxes using a per¬ 
sonal identification number. The 



system also offers a recording 
function, where 15 minutes of 
speech requires about 10MB of 
storage space. 


Price: DM460 , 

Phone: +496421 91020; 
fax: +49 6421 910299 

Circle ±041 on Inquiry Card, 


Spiderman Serves 
as Dav and Night 
Porter 




H A N N 0 V E 


Your personal computer might be an excellent way to receive 
faxes, but it won’t receive a thing when it’s turned off—unless 
you deploy Spiderman. This little gadget from Martignoni Elec¬ 
tronics is a combination of a fax, answering machine, and 
high-speed modem. You connect it to the parallel port and to 
the printer. 

Receiving a fax, Spiderman stores the data in its installed 
RAM and then starts up the printer. When the printer is ready, 
the device automatically sends the fax to the printer. When 
done, Spiderman turns off the printer. This procedure saves en¬ 
ergy and allows you to receive faxes without having to him on 
your PC. 

The product’s 1 MB of RAM stores up to 10 minutes of voice 
messages or up to IS fax pages. You can upgrade the memory 
to 16 MB. 

Spiderman is compatible with fax standard V.17 Group 3 
and offers an EIA class 2 interface for connection to the PC. It 
supports Hewlett-Packard LaserJet, PostScript, Canon bub- 
blejet, Epson, and IBM printers. The modem supports V.21 to 
V32bis. 


Price: DM749. 


Contact: Martignoni Electronics, Zurich . Switzerland, 
+41 1273 1111; fax; +41 1273 3700 

Circle 1036 on Inquiry Card. 
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NSTL Exclusive Report Series — from the publishers of Software Digest and PC Digest 


Tune up your SQL server for $29! 


dEVl 
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NSTL s 20,000 sQ.fi. test facility\ 
is the largest independent testing 
and evaluation facility in the 
microcomputer industry. 

NSTL ... 

Testing the Limits 

NSTL, a division of McGraw 
Hill, Inc., is an internationally 
recognized testing authority, 
NSTL's Software Digest and 
PC Digest Ratings Report s 
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sources of accurate and 
objective software and 
hardware information. 
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NO RISK GUARANTEE 

If, for any reason, you're not 
100% pleased with your 
NSTL Exclusive Report , 
return it for a full refund. 

- 

Larry Goldstein 

Publisher 
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Working with an SQL server on client/server or other 
systems, you know how performance can bog down. 

Now, thanks to NSTL's intensive study, you can 
help your SQL server to store and retrieve data 
at lightning speed. Dur new Special Report 
will show you how to do it! 

At NSTL (National Software Testing Laboratories) 
we've spent over four years testing how to best 
performance-tune SQL servers. At last, you can take 
advantage of all we have learned. 

■ Get a performance boost - for only $29! 

Through rigorous testing of a variety of 
configurations, we were able to boost SQL server 
performance by 40%. Performance results may vary, 
but we guarantee you'll be pleased. 

■ Improve memory management. Reducing disk 
I/O is the single most important performance 
enhancer. You'll get proven tips for speeding I/O for 
all your users. 

■ Optimize multiple disks. The use of several 
hard drives can dramatically speed up 
performance — if I/O is distributed 

evenly. We show you how. 


■ Kill the hidden SQL stopper. Lying 

within your program may be a routine that can 
slow down and ultimately cripple your SQL 
server. We'll help you find and tame it. 

■ Bulk execute and cut time by as much as 50%! 
We tried several methods ot bulk command 
execution and found one major time-saver! 

■ Learn from our mistakes. You don’t have 

all the time in the world to learn from mistakes. 
We do. You’ll benefit from our experience in 
setting database options, optimizing program 
code and other strategies. 

■ You’ll please your colleagues! (smiles 
guaranteed) Let’s face it: slow database 
performance drags everybody down. This is 
your chance to make life easier... for under $30. 

Database Administrators — Special Alert! 

Your job demands up-to-date information. 

Why not make what you have really work tor 
you — with a smart $29 expenditure. 

Order today! 
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VOCI Help me tune up my SQL server. 

' ,g ' Send me SQL SERVERS now, at the Special Price 
of $29. (A $35.00 value) Send my FREE GIFT, too. 

□ Also send_ Pentium Upgrades, A Benefit and Performance Analysis @ $29/ea 

□ MO, l don't want this report, but keep me informed of future Reports. 

Number of Reports_ 


FAX a copy of this page to (610) 941 -9950 
3 . MAIL coupon to Address Below 

3 . CALL TOLL FREE _ _ 
1-800-220-NSTL 


FREE GIFT with your order! 

When you order SQL SERVERS 

you'll also receive the recent Software 
Digest Ratings Report on SQL Front 
Ends for Windows. 



APPLICABLE STATE TAX 

SHIPPING AND HANDLING OJ1.35./a (QutsidB the US 

TOTAL 

CARD NUMBER 



Prices subject Jo change without rotlca. 
EXP. DATE 


SIGNATURE 

NAME 

TITLE 


COMPANY 

PHONENUMBER 


STREET ADDRESS 

CITY 

STATE 

ZIP 


For faster delivery, call 1-800-220-NSTL 

6 7 8 5 


MAIL IQ: NSTL, Box 1000, Plymouth Meeting, PA 19462. 

WSTt National Software Testing Laboratories, A Division of Me fcm Hill, Inc, 

Pli b I istiers of Software Digest and PC Digest Ratings Reports bti 95 
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PLUG YOUR NOTEBOOK 
INTO THE LAN a 

A new PCMCIA card from Mit¬ 
subishi Electric (Hatfield, U.K.) 
lets you hook your portable PC 
to an Ethernet LAN. The Type 
II card conforms to the IEEE 
802.3 lOBase-T specification. 

The PCMCIA card contains 
the network interface with buf¬ 
fers, an I/O decoder, card-con¬ 
figuration register, 20-MHz 
clock, filters, and transformers. 
There's I KB of 8-bil ROM and 
32 KB of 16-bil RAM on board. 
Bus width is selectable: 8 or 16 
bits. The card requires 5 V of 
power. According to Mitsubishi, 
the card connecLor can endure as 
many as 10,000 insertions and 
removals. The card comes with a 
5-ni cable for connecting to the 
network. 

Price: Call for price. 

Phone: +44 1707 276100; 
fax: +44 1707278625 

Circle 1049 on Inquiry Card. 

SERVER RUNS DOS ON 
DUMB TERMINALS t 

The Terminal Access Server 
from Micro-Integration (Birm¬ 
ingham, U.K.) brings the capa¬ 
bility to run DOS programs on 
IBM midrange terminals. By hit¬ 
ting a hot key, users can jump 
between DOS and 
the host Terminal 
users can also ac¬ 
cess a NetWare 
LAN to share files 
or send and re¬ 
ceive E-mail. The 
server works with 
Ethernet or Token 
Ring connections. 

File-transfer 
capabilities let 
users grab files 
from an IBM 
AS/4IX) or Sys/36 


computer, bring them into the 
TAS, work on them using DOS 
programs, and then ship them 
back to the host. 

The server box conies with 16 
or 32 MB of RAM, one 3M-inch 
floppy drive, a high-capacity 
hard drive, a network adapter 
card, and one parallel and one 
serial port. 

Price: £6999. 

Phone: +44 1213595900; 
fax: +44 121 359 3483 

Circle 1046 on Inquiry Cord. 
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PCI BUS FEEDS ATM NETWORK 

SK-Net ATM, a PCI ATM 
adapter from SysKonnect (Ett- 
1 ingen, Germany), lets PCI-based 
workstations be included in 
ATM networks. The interface 
card is available for fiber and 
UTP 5 cabling, 

SysKonnect also announced 
SK-Net versions for Token Ring 
and fast Ethernet, The company 
will expand its Unix support for 
FDD1 with a new AIX driver for 
IBM RS600Q machines with the 
Micro Channel architecture bus. 
The new SK-Net Switch 6616 is 
a modular Ethemet/FDDI switch 
using store-and-forward tech¬ 
nology, It has 16 
lOBase-T ports 
with screened RJ- 
45 connectors 
and two slots for 
high-speed inter¬ 
faces. 

Price: Call for 
price. 

Phone: +49 
7243 5020: 
fax: +49 7243 
502989 

Circle 1042 on 
Inquiry Card, 



























































HIGH-DEFINITION 
IMAGE CONVERTER 


Easy Access Inside Vobis PC 



The Sean Vision HX converts 
high-definition computer graph¬ 
ics into a format that video sys¬ 
tems can use. The converter 
from Imax (Paris, France) can 
turn VGA, SVGA, VESA, 
XGA2, and Macintosh images 
into a variety of composite 
video formats: PAL, SECAM, 
NTSC, S-Video, Hi8, and 
RGBS, 

The brain of the converter is 
an ASIC that handles all the 
functions for turning computer 
graphics into video graphics. 
The box comes with three con¬ 
nectors. A composite PAL and 
NTSC output makes it possi¬ 
ble to record in VHS, Video 8, 
and U-Matic using a camcorder 
or VCR. The Y/C output (a 
mini DIN 4 connector) allows 
connectivity with new kinds of 
peripherals, such as video print¬ 
ers. The Scart output delivers 
high-quality images to TVs and 


Vobis introduced at CeBIT its new High screen SkyCase series in desktop and tower versions. This 
PC line is based on the Pentium processor. A configuration called Quick Release lets you plug in 
additional boards without using a screwdriver. A serial port at the front side gives you an easy-to- 

use connection to notebooks. 
AD electronic devices are boxed 
in a drawer to be opened from 
the front side. To install new 
hardware, you don’t have to 
disconnect the monitor. 

Price: Call for price. 

Contact: Vobis, Wiirselen, 
Germany, +49 2405 444272; 
fax: +49 2405 444340 

Circle 1037 on Inquiry Card. 


video projectors. 

fmax says a filter sharply re¬ 
duces the interlaced flicker of 
video outputs. Scan Vision HX 
can htxik directly to all types of 


PC stereo sound cards via a 3,5- 
mm jack and the standard audio 
output on the Scart connector, 
Imax says. 

The box has a number of func¬ 


tions the user can control, in¬ 
cluding freeze frame, underscan 
or overscan modes, horizontal 
and vertical image adjustment, 
and interlaced and noninterlaced 
modes. 

Price: Call for price. 

Phone: +33 / 60 131810; 
fhx:+33 160111764 

Circle lOSO on Inquiry Cord. 


Subscription Problems? 


I f you have a problem with your BYTE subscription, let us know! For best service, provide a 
brief description of the problem and a copy of a recent magazine mailing label (if available). 
If your label is unavailable, just give us your subscription account number along with your 
name, address, and zip code where your BYTE subscription is currently being sent. If you have a 
change of address, be sure to provide both your old and new addresses. If the problem involves a 
payment, be sure to include copies of your cancelled check (both sides) or your credit card 
statement. Please include a “business hours” phone number if possible. 

Send to; 


BYTE Magazine 
Subscriber Service 
PO Box 555 
Hightstown, NJ 08520 


Fax: 609-426-7087 

Phone: (9 a.m. to 8 p.m. 

Eastern Time, Mon.-Fri.) 

800-252-2985 (U.S.), or 609-426-7676 
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What’s New 


ConEQ/DB V2.2.4 



Con EQ TO QUALITY 


ConEQ/DB is a powerful, 
simple to use, graphical 
and statistical program for 
SPC with database 
management, running in 
DOS or any PC network. 
Major users are certified 
suppliers of GM, Ford, 
Renault, Peugeot and 


others. They are 
ConEQted to quality. 

Don't settle for less. 
Free demo available at our 
anonymous FTP server at 
usterix. inters is. pt 

INTERSIS s.a. 


INTERSIS S.A. Est. Paco d'Arcos, 48 • 2780 OEIRAS * PORTUGAL 
Tel. 351.1.4412247 Fax 35 1. 1.4412287 E-mail: info@intGrsis.pt 


Highspeed Data Communication 



* Ultra$peed Serial Card up lo 
460'800 bps 

* DSP-tech nology/ISA 16 bit card 

* 100% register comp, with 
16550 UART 

* On-board 32'OOQ byte buffer 

* Independent from Operating System 

* No special software drivers needed 


T.lhSrS-i 
460'SOO bps 


S A F E L in e 



swissmoD 

0 


TELELINK 

iiiiiiiiiiiiiiiiiiiiiuc: 

DIE SCHWFIHR MODEfllWfltNEft 


* Data Encryption TDE 

* V34, update to ISDN 

* ECM-Fax Error Correction 

* Leased I fne-l nterface 

* Modular 

* Standalone/Rock/PCMCIA Version 

* V.34/V.32bi$ 

■ Data/Fax/Voice 

* Build-in Fox/Dot a /Vo Ice-Switch 

* Remote-Swilch 

■ Conversation Recording 

* Slandalone/PCMClA Version 

Distributors and Dealers wanted! 
OEM versions available 
Info-Service D 06172-21096 

Gewerbestr. 11, 6330 Chom 
Switzerland 

Phone: {41J 42-43 10 80 
Fax: (41) 42-43 10 81 
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ROM ETHERNET TO ATM 

At CeBIT. HiLAN (Karlsruhe, 
Germany) showed its Cosy 
frame-cell switch, Cosy-Giga, an 
ATM switch, works as a back¬ 
plane that is capable of transfer¬ 
ring up to 622 Mbps. The Cell 
Packs boards convert the Ether¬ 
net into ATM signals. 

Cosy Mega is a cell-oriented 
frame switch producing data 
transfer rates of up to 155 Mbps. 
This device consists of four 32- 
bit I/O RISC subsystems routing 
10 Mbps. A 68040 CPU is re¬ 
sponsible for data administration. 
Price: Cad for price ♦ 

Phone: +49 721 698217: 
fax: +49 721 698363 
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A VARIETY OF ROUTERS 

G. Diehl ISDN showed at its 
CeBIT stand a variety of loca¬ 
tion-independent communica¬ 
tions systems for IBM, Novell, 
and Unix networks. The new 
version 3.0 of Diehl's multipro¬ 
tocol router brings support for 
IPX/SPX, TCP/IP, AppleTalk, 
and OSL It offers up to 120 
LAN-to-LAN connections and 
features SPX spoofing and band¬ 
width on demand. Up to 600 ex¬ 
ternal workstations can be con¬ 
nected via this router. 

The company also showed 
what it says is the first ISDN To¬ 
ken Ring bridge for OS/2. It fea¬ 
tures SNMP, hot configuration, 
and dynamic filtering, and it sup¬ 
ports 60 B channels and connects 
up lo 2000 users. Besides Token 
Ring and OS/2 bridges, connec¬ 
tions to NDIS and RDLS work¬ 
stations are possible. 

A new G. Diehl Plug and Play 
ISDN board with a DSP unit pro¬ 
vides fax operation and, accord¬ 
ing to the manufacturer, support 
for all D channel protocols. The 
company describes it as an inex¬ 
pensive ISDN solution for small 
offices. 

Price: Call for price. 

Phone: +49 7152 93290; 
fax: +49 7152 232999 

Circle 1038 on Inquiry Card. 


SMALL-OFFICE 

INTERNETWORKING 

Spider Systems (Edinburgh, 
U.K.} is targeting the smaller of¬ 
fice with its new range of inter- 
networking products. The com¬ 
pany says the Basix line is 
suitable for small businesses be¬ 
cause the products are inexpen¬ 
sive and easy to install and use. 

The series lets users connect 
remote LANs over leased lines, 
dial-up lines, or ISDN lines. 

The products include the 
Basix 201 remote bridge, for 
connecting to another small of¬ 
fice over leased lines; the 202 re¬ 
mote ISDN bridge, which is de¬ 
signed for people with no ISDN 
experience; the 301 remote 
router, which provides high-level 
spoofing functions; and Lite 302 
remote ISDN router, which 
routes IP and IPX. With the 
ISDN products, the two B chan¬ 
nels can be aggregated. When 
ihe load on the first channel ex¬ 
ceeds a set threshold, the second 
channel can be opened. 

Spider says the products arc 
highly preconfigured, so users 
should have no trouble getting 
them on-line. 

Price: 201' £995: 202, £1245: 
301, £1345; 302, £1445 . 

Phone; +44 1734 774747 
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TWO PRINTERS 
FOR ONE SERVER 

Axis 150, shown at CeBIT, con¬ 
nects two printers w r iLh one print 
server in an EthemeL network. 
The latest product from Axis 
Communications (Lund, Swe¬ 
den) is designed for small PC 
networks running mainly office 
applications. It supports Win¬ 
dows for Workgroups, Windows 
3.1, Windows NT, OS/2, and 
Novell NetWare. With the Axis 
150 board, all users in a NetWare 
network can share the printers 
connected via a parallel port to 
the server. They do not need to 
download a software driver on a 
client's computer to enable net¬ 
work printing. 

Price; Call for price. 

Phone: +46 46191819; 
fax: +46 46 136130 

Circle 1040 on Inquiry Card. 
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GRAPHICS GRABBER, 
ACCELERATOR USE Tl DSP t 

Sundance Multiprocessor Tech¬ 
nology (Amersham, U.K.), 
known mainly for its parallel- 
processing modules, has two new 
image-processing products: a 
frame grabber and a graphics ac¬ 
celerator Both are built around 
Texas Instruments’ TMS320C40 
DSP and follow Lhe TIM-40 
standard. 

The SMT303 frame grabber 
captures 
true-color 
RGB video 
in real time, 
digitizes it, 
and passes it 
on to a field- 
programma¬ 
ble gate ar¬ 
ray, where 
pixel opera¬ 
tions are performed. Configura¬ 
tions for specific math functions 
are stored in a 4-MB nonvolatile 
memory and can be downloaded 


to the field-programmable gate 
array. The DSP handles die high¬ 
er-level operations. 

The SMT304 graphics accel¬ 
erator combines the TI DSP with 
a Wcitek PowerW91Q0 con¬ 
troller. The DSP handles the 
graphical information, and the 
Wcitek chip takes care of the 
screen image. 

The PowerW9IOO includes a 
video controller, a drawing en¬ 
gine, and a 
VESA local-bus 
interface. Jt sup¬ 
ports a pixel 
depth of from 8 
to 32 bits at 
resolutions of 
up to 1600 by 
1200 pixels. 
The card sup¬ 
ports screen 
sizes with resolutions 
of up to 1280 by 1024 pixels. 
Price: Call for price . 

Phone: +44 1494 431203; 
fax: +44 1494 726363 


E-nuiil: sales @ sundance. com 
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PORTABLE CD DRIVE, 

HARDDISK 

Shuttle Technology (Berkshire, 
U.K,) announced at CeBIT its 
CD Shuttle, a portable CD-ROM 
drive. The device provides dual¬ 
speed operation and attaches to 
the PC parallel port or to a SCSI 
host adapter. Other features in¬ 
clude Kodak Photo CD and XA 
support. The device weighs 2.5 
kg and measures 310 by 55 mm. 

A portable pocket hard disk 
called DiskSliuttle offers 85 to 
344 MB of storage space. It con¬ 
nects to the parallel port. A 
printer pass-through connection 
allows concurrent printing oper¬ 
ations. Parallel burst rates ran up 
to 650 KBps. 

Price: Call for price. 

Phone: +44 1734 770441; 
fax: +44 1734 77! 709 
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QIC TAPE DRIVE STORES 2 GB 

The new TS6000 tape drive from 
Cristie Electronics (Stonehouse, 
U.K.) holds up to 2 GB (com¬ 
pressed) on a DC2000 QIC tape. 
What’s most interesting about 
the drive, Cristie says, is its use 
of a read-write head. This elimi¬ 
nates having to do separate ver¬ 
ification passes, which increases 
the backup speed. 

The TS6000 uses a SCSI con¬ 
nection rather than a floppy^lrive 
interface. This, too, speeds things 
up. According to Cristie, the unit 
can back data up at a rate of 18 
MB per minute. 

Without compression, the 
drive can store up to 840 MB on 
a 3M MC3000XL cartridge or 
as much as I GB on a wide Lape 
cartridge. 

The TS6000 is available as an 
internal or external unit. 

Price: £1299. 

Phone: +44 1453 823611 ; 
fax: +44 1453 825768 

Circle ±052 an Inquiry Card. 
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130MB 
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170MB 


260MB PCMCIA TYPE 


The callunacard range of high capacity PCMCIA Type III 
compatible disk drives is designed and manufactured by 
Calluna Technology at its headquarters in Glenrothes, 
Scotland. These f0.5mm credit card size drives plug into 
any PCMCIA Type III socket to provide all the benefits of a 
removable hard disk cartridge. 



One callunacard does it all 

Extra Storage Capacity 
High-Speed Backup 
Data Transportability 
Data Security 
File Organisation 
System Fault Tolerance 


All callunacards have 

PC Card ATA and 68 pin ATA (IDE) interfaces 
>High shock specification (750G) 

Fast data transfers (up to 11 MB/sec) 

Low weight (2.3oz'65g) 

Low power consumption ^ 

(0.5W typical usage cycle) PCMCIA 

Member Company 


c 

calluna 


CALUUNA TECHNOLOGY UKITTED 
One Blackwood Road, 
Eastfteld, Glenrothes, 

Fite KY7 4NP. Scotland, U.K. 

Tel: 44(0)1592 630810 
Fax:44(0)1592 630920 
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What’s New 


DISK DEFRAGGER 
FOR NT USERS 

Sunbelt International (Pads, 
France) says its Diskeeper fur 
Windows NT cuts down disk ac¬ 
cess time, makes backups go 
faster, and gives you that warm 
feeling that comes from know¬ 
ing your files aren’t scattered like 
so many billions of bits across 
your hard disk. The program runs 
automatically in the background, 
defragmenting NTFS and FAT 
volumes. According to Sunbelt, 
because NT can read large 
amounts of data aL a time, it will 
benefit from having data resid¬ 
ing in contiguous clusters. 

Price: $149 for NT Work¬ 
station; $349 for NT Server 
Phone: + 33 1 4777 0500; 
fax: +33 147770299 

Circle ±032 on Inquiry Card. 


APPLICATION AUDITOR FOR 
NETWARE LANS ► 

Need to monitor the use of soft¬ 
ware across a NetWare LAN or 
WAN? Want to do it without 
running metering software on 
each workstation? If so, you 
should check out Saber Soft¬ 
ware's (Berkshire, ILK.) newest 
version of Saber Enterprise Ap¬ 
plication Manager. 

The program lets a network 
manager audit the use of soft¬ 
ware across multiple servers and 
locations. It scans the network 
servers and identifies DOS, Win¬ 
dows, OS/2, and Mac applica¬ 
tions; the program generates an 
inventory library and collects 
usage data in one location. The 
software will notify the network 
manager of any attempts to copy 
metered files. 
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Saber Enterprise Application 
Manager 5.0 supports NDS. The 
program lets the administrator 
configure security modes by 
user, group, station, and NetWare 
directory context. Saber Console, 
an application agent event man¬ 
ager, comes with the package. 

Saber also offers a new ver¬ 
sion of its LAN Workstation that 
can check any Pentium PCs on 
the network for the notorious 
math bug. Version 5,0 also has a 
script builder for software distri¬ 


bution tasks and an enhanced 
tool for converting Windows 
Program Manager groups to 
Saber menus. This update is free 
to current customers. 

Price: £139 for 1-node license; 
£19 per node thereafter. 

Phone: +44 1344 304730; 
fax: +44 1344 306902 
Germany: +49 89 92 404214; 
fax: +49 89 92 404200 
France:+33 I 30 12 2848; 
fax:+33 130 122848 

Circle ±026 on Inquiry Card, 


E U T R O N . COM 

Smartlock 

TOTAL PROTECTION 
FOR PC AND LAN 


P V T E R 





SMARTLOCK IS the integrated 
protection system which assures total 
PC and LAN security: unauthorized 
access to computers t input of illicit 
software into company PCs, viruses, 
illicit use of personal computers. 
Remote and integrated management 
for LAN applications. 


PC access control 


Prevents unauthorized access to PC. 
Provides an audit trail recording 
application programs executed, users 
and login times. Prevents unauthorized 
booting. Limits the use of floppy disk 
drives and peripherals. Executes 
on-the-fly transparent cryptography of the 
hard disk. 


EUTRON 24048 Traviob Bergamo Italy ■- Via Gandhi, 1 2 - Tel. +39-35-201003 - 


SECURITY 


Company software control 


Prevents unauthorized execution of 
illicit unlicensed software. 

Takes census of company software. 
Allows controlled distribution of new 
software licenses via digitally tagged 
floppy disks. 


Antivirus 


Provides the final solution to the 
software virus problem without 
requiring continuous updating. 

Takes preventive action by intercepting 
the viruses before they enter the PC, 
regardless of the type and techniques 
of attack. 


Increases performance 


Prevents the import of useless software 
(games, shareware, demos, etc,). 

Avoids accidental deleting or modifying 
of files containing vital data. Prevents 
from modifying CONFIG, SYS and 
AUTOEXEC- BAT system files. 

Fax +39-35-201277 - BBS +39-35-201144 



■ Belgium: Vicking 011431272 ■ Finland: Dolma 90-2711800 ■ France: logidata 146454546 1 Slovenia: Stubelj 065-63215 
• Sweden: JM Data 042423145 ■ Spain: larcu 91-7952413 wThe Netherlands: Akkermans 045-241444 
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From the makers of LabVIEW* 


PHOTO LIBRARY ON CD 

The newest digital image library 
from Kagema (Essex, U.K.) fea¬ 
tures pictures of everything from 
food to sunsets to undersea life. 
These photographs, taken by 
'‘some of the world's most 
renowned photographers,” fail 
into categories, such as “Science 
& Technology“People & 
L i fe s ty 1 e s " * Transportari on,” 
“Computing,” and “Everyday 
Things.” The PhoioLib Image- 
Shop 2.0 CD holds 5000 photos, 
which you can use in newsletters, 
presentations, ads, publications, 
and multimedia applications 
without paying royalties. 

The package comes with a 
database program for searching 
the CD—either Aldus Fetch or 
Ulead Browser. Kagema also 
distributes its photos via ISDN 
links. 

Price: $39. 

Phone: +44 JS1 5321515; 
fax: +44 181 532 1005 
Germany: +49 7745 1452 
fax: +49 7745 1464 
Switzerland: +41 l 321 06 00; 
fax+41 1 321 06 42 

Circle ±034 on Inquiry Card. 


DEVELOPMENT TOOLS 
FOR TELECOMM 

Telelogic (Mahno, Sweden) in¬ 
troduced at CeBIT new versions 
of two tools for developing and 
testing software. SDT 3.0 is a 
toolkit for object-oriented design 
based on standardized formal 
methods. It assists in the devel¬ 
opment of real-time applications 
and telecommunications systems, 
k supports the specification lan¬ 
guage SDL 92 and Lhe MSC lan¬ 
guage. SDT 3.0 contains editors, 
hierarchical navigators, and class 
and structural viewers, as well 
as an analyzer and executable 
code for C, C++, or Chill envi¬ 
ronments. 

Itex 3.0 helps test engineers 
create and validate software test 
suites. It transforms software test 
suites into executable tests. The 
test suite notation is based on the 
ISO standards TTCN and ASN 
1. Possible applications range 
from ATM test environments to 
PC test equipment. 

Price: Call for price. 

Phone:+46 40174727; 
fax: +46 40 174747 

Circle 1030 on Inquiry Card. 


Change U.K. Numbers in a Jiffy 

Now that all those U.K. phone numbers have changed, you can ei¬ 
ther go through your databases and manually fix every number, or 
you can run Codechange from Real Time Systems. This Windows 
package scans your files for U.K. phone and fax numbers and al¬ 
ters them to conform with the new rules. 

The program works with just about any type of personal com¬ 
puter file, the developers say, including dBase, Paradox, Lotus 
Organizer, FoxPro, Access, Act, delimited text, fifes with fixed 
field length, and free-form text. 

This eliminates quite a bit of twiddling for anyone who makes fre¬ 
quent calls to the U.K* in many cases, the area code in phone 
numbers will just acquire a 1. But in many instances, area codes 
will also change. {Leeds, for example, changes from 532 to 113*) 

Codechange is 
available in English, 
French, German, or 
Spanish. 

Price: US$43. 





Interactive Maths for Macintosh 


and Power Macintosh 




Interactively analyse and document in the 
HiQ. environment - much more than a 
command-line interface. 


Solve Maths Problems Interactively 


• Data Fitting 

• Data Visualisation 
•Eigenvalue 

• Expression Evaluation 
•Linear Algebra 

• Numerical Integration 
•Nonlinear Systems 

• Optimisation 


•Ordinary Differential 
Equations 
•Probability and 
Statistics 

• Root Solving 

• Signal Processing 
and much more ... 


Call Today for Your 
FREE HiQ Demo 

(Includes Interactive Data Fitter) 



v 


fT NATIONAL 
INSTRUMENTS 

The Software is the Instrument* 
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Contact: Real 
Time Systems, 
Belfast, Northern 
Ireland, 

+44 1232403120; 
fax: +44 1232 
403121 

Circle 1020 on 


European Branch Offices: Austria 0662 435986 
Belgium 02 757 00 20 * Denmark 45 76 26 00 • Finland 90 527 2321 
France 1 48 14 24 24 ■ Germany 089 74 1 31 30 • Italy 02 48301892 
Netherlands 03480 33466 - Norway 32 84 84 00 * Spain 91 640 0085 
Sweden 08 730 49 70 * Switzerland 056 20 51 51 * ILK. 01635 523545 

Corporate Headquarters 

6504 Bridge Point Parkway * Austin, IX 78730-5039 USA 
Tel: ( 512 ) 794-0100 • Fox; (512) 794-8411 * E-mail: Lnro@nalLnsl.tom 


Inquiry Card. 


* Copyright ISW National Instrument* Corporation. All rights reserved. I'roduii and company 
nama lisicd ire trademarks or trade names of rheir respective companies. 
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or years avid computer users 
ave been searching for a 
eyboard that will adjust to 
leir individual postures, thus 
elping to prevent cramp 
nd tension in their wrists, 
rms and shoulders. 

■herry's new ErgoPlus is the 
nswer to these pleas. It is 
ighly ergonomic and adapts 
) the needs of every user as 
can be set to any of a total 
f 24 different positions on 
axes. At last a keyboard 
lat Mother Nature can really 
njoy. Free of CFCs. 90% 
>cyclable. 100% tested, 
ecause Cherry keyboards 
re quality products manu- 
ictured in our ISO 9001 
zrtified company, 
est our competence, 
end today for further tech- 
ical details! 


of 24 different positions: 



What’s New 



DATA ACQUISITION FOR 
NT SYSTEMS ▲ 

Designed to take advantage of 
the advanced capabilities of Win¬ 
dows NT, the Orchestrator is a 
real-time data-acquisition sys¬ 
tem. According to Eurosoft Tech¬ 
nology (Newbury, U.K.), the 
product was made for running on 
a network. It will work in Net¬ 
Ware, Vines, Unix, VMS, and 
SNA environments. Its two main 
components are a real-time en¬ 
gine that collects and processes 
information, and an object-ori¬ 
ented graphics engine that han¬ 


dles the user interface. 

Orchestrator can deal with as 
many as 10,000 input channels. 
It can replay logged data as a 
graphical trend; each trend can 
display 32 channels of data. This 
data can be exported directly to a 
spreadsheet for further analysis. 
These monitoring functions 
make use of the MDI to show 
windows of several functions si¬ 
multaneously. Using Network 
DDE, data can be pasted into 
other programs on the LAN. 

The package comes with 32 
independent data loggers, a sig¬ 


nal monitor, and an integrated 
calculator. The program's graph¬ 
ics engine provides a vector 
drawing package, facilities for 
importing AutoCAD files, and 
tools for making buttons and user 
menus. 

Price: £350()for real-tune 
engine; £1750for graphics 
run-time engine. 

Phone: +44 1635 582660 ; 
fax: +44 1635 582665 

Circle 1025 on Inquiry Card. 

FORMS AUTOMATION FOR OS/2 

Fontware (Fareham, U.K.) now 
has a version of its forms-au- 
tomation package for OS/2 users. 
JetForm Filler for OS/2 lets you 
replace paper forms with elec¬ 
tronic ones, which can be filled 
in and then routed via E-mail 
across different OSes. 

The program works in con¬ 
junction with JetForm Design, a 
Windows-based forms-con- 
struction package. Fontware also 
sells JetForm Server, which lets 
you administer forms in a net¬ 
work environment. 

Price: £70 per license. 

Phone: +44 1329 822 857: 
fax: +44 1329 823 594 

Circle 1031 on Inquiry Card. 


Software for the Wanderer 

WanderLink, developed by Funk Software, lets remote PC users dial into their NetWare LAN over 
regular phone lines. After making the connection, the WanderLink user’s PC (DOS or Windows) be¬ 
comes a node on the network and has access to the usual resources, such as servers, printers, and 
E-mail. Network Utilities, which sells the software in Europe, says the program is aimed at travel¬ 
ing business users, teleworkers, and LAN support professionals. 

The software runs as an NLM on a Novell server, so no special hardware is required. Security fea¬ 
tures include password authentication, dial-back, domain filtering for firewall protection, data 
encryption, and full audit trails. WanderLink incorporates NodelD, which lets LAN administrators 
assign a fingerprint to each remote PC. 

WanderLink Client, which runs on the remote PC and uses PPP to talk to the server, also lets 
you define multiple dial-in connections to different networks and save them in a list. The Windows 
client lets you make icons that automatically connect you to specified WanderLink servers. A 
component of the client software, called WanderLink Cache, automatically downloads executable 

files from the server and maintains a disk cache 
for storing oft-used shell programs, like Login 
and Map. 

The package comes with Proxy, Funk Software’s 
network-based remote-control program that lets 
you run one or more PCs on the LAN. 

Price: £295 for one port; £1695 for 16. 

Contact: Network Utilities (Systems) Ltd., 
Surbiton, U.K .. +44 181 391 9200; 
fax: +44 181 391 9233; BBS: +44 181 391 4942 

Circle 1022 on Inquiry Card. 
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What’s New 


Class Tree: Bedrock .DM (Mac) 
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CROSS-PLATFORM 
DEVELOPMENT TOOLS 

AC1 (Cheshire, U K/} now has 
a Windows version of Object 
Master, its programming toolkit 
for building applications. Object 
Master for Windows allows you 
to compile, link, and debug with’ 
out leaving the editor. It comes 
with templates for making class¬ 
es and methods. ACFs develop¬ 
ment environment allows an un¬ 
limited number of browser 
windows, automatic code pars¬ 
ing, file-by-file views of code, 
dynamic updates without com¬ 
piling, and “intuitive” syntax 
checking. 

Object Master works with 


popular compil¬ 
ers, including 
Borland C/C++, 
Watcom C/C++, 
Microsoft Visual 
C++, Symantec 
C++ Profession¬ 
al, and all DOS 

compilers. 

AO released a Macintosh ver¬ 
sion of Object Master about four 
years ago and also has a Power 
Mac version. The company says 
Object Master is used at major 
applications houses, including 
WordPerfect and Adobe. 

Price: £195. 

Phone: +44 1625 536178; 
fax: +44 1625 536497 

Circle 1023 on Inquiry Card, 

HUMMINGBIRD’S NEW X SERVER 
FOR WINDOWS 

Hummingbird’s X Window Sys¬ 
tem server software lets Win¬ 
dows users access Unix, VMS, 
OSF/l, and Ultrix computers and 


applications. The newest veision 
of eXceed, release 4 ,L complies 
with the MIT X Consortium’s 
X1 l release 6. This version sup¬ 
ports the XIIR6 XTEST and 
SYNC extensions. 

Hummingbird Communica¬ 
tions (Geneva) says eXceed 4.1 
has improved security features, 
easier installation procedures, 
and X server configuration utili¬ 
ties that let systems administra¬ 
tors customize the setup. 

The company says it has opti¬ 
mized the performance of its 32- 
bit server and thaL the 25 percent 
increase puts eXceed on par with 
Unix workstations and X termi¬ 
nals. The Xsession startup utility 
lets users launch Unix, X, and 
Windows applications simulta¬ 
neously. Microsoft’s VxD-based 
TCP/IP stack comes with the 
package. 

Price: Cali for price . 

Phone: +41 22 733 1858: 
fax:+41 22 733 6403 

C1rql« 1024 on Inquiry Card, 


POWER FAX FOR POWER MACS 

4-5tghi (Dorset UK/) has geared 
its Power Fax program so that 
it's optimized for the Power 
Macintosh. Power Fax lets net¬ 
work users send and receive 
faxes from their server. It can use 
as many as 12 fax lines simulta¬ 
neously. 

Besides the Power Mac accel¬ 
eration, version 3,0 features drag- 
and-drop faxing (if you're run¬ 
ning System 7,5) and support tor 
256 shades of gray instead of just 
plain black-and-white faxes. 

Power Fax can work from 
within any Macintosh applica¬ 
tion (press a certain key and the 
File menu’s “Print” selection 
changes to “Fax”). It can be in¬ 
tegrated with CE QuickMail and 
Microsoft Mail. Support is built 
in for five OCR packages: Omni¬ 
Page, TypcRcader, TextBridge. 
Eagle Eye, and Read-It. With op¬ 
tional software, users of Win¬ 
dows PC's can take advantage of 
Power Fax, 




Jet-Master 

Most efficient RE- 
LI SABLE j et print¬ 
er recharge kit. 

Lowest cost per 
recharge in the 
world. Buy kit, then buy additional 
ink as needed, black and color. 
Waterproof Inks available. Most 
jet-printers supported. 

BJ3 (HP Thinkjel) ....... 29.95 

BJ6-MCI (GwotHjc-sm)...,.. 49.95 

JM2-MCI (HP PaintJet) ............59,95 

JM6-BLK (HP DeskJet).39.95 

JM12-M Cl (HP sso/ 1 200 )........ 8 9.95 



Maclnker 

Re-ink your car¬ 
tridges for 5t with _ 
the famous 

Universal Cartridge L 
Mac inker Better 
than new printouts plus extended 
printhead life. Re-ink multicolor 
cartridges with optional adapter. 

Universal Madnke r. .... 79.95 

Epson Maclnker.. . ...49.95 

Multicolor Cartridge Adapter.... . 40.00 

2 oz. Black Ink ... 3.00 

Pint Black Ink,.., . ..,.,18.50 

Colored Ink available - Please Inquire 


Start your own Business! 

Cut the printing cost of companies in 
your area and make an excellent 
profit. Re-ink their ribbons with the 
InkerKing, professional re-inker 
and/or replace their ribbons using 
the MacBond welder and our bulk 
ribbon. Recharge their laser car¬ 
tridges with our TonerBucket, This 
is a SOLID business opportunity 
with a minimum investment 

InkerKlng .......................... 480.00 

MacBond IIB (up to 1.5” ribbon width) . ........409.00 

TonerBucket_ _ _________ from 102.95 



$$ in printing costs 



TonerBucket 
Recharge your 
laser cartridges 
for as low as $6 
per recharge. 

Each TonerBucket contains 
VHS video instructions (PAL 
available), tools, parts and 
toner for one recharge. Then 
all you need to buy is toner 
Complete range of supplies 
available including color subli¬ 
mation cartridges. 

HP LaserJet IV.149.95 

HP LaserJet IIP, IIIP .106.95 

HP IIISI .>....119.95 

Most laser printers supported - 
Please Inquire 



Image Transfer 

Transfer 
images to 
T-shirts, 
mugs, 
metal, or 
ceramics. 

Purchase - 

a complete system or build 
your own using your com¬ 
puter & our printers, transfer 
presses, and full line of sup¬ 
plies. 

Excellent Business 
Opportunity 

T-Shirt Press . 699.00 

Cap Press..........899.00 

Mug Press.699.00 

Thermal Transfer Printer 

(w/ dye sub).,.. . 948.00 



220V power 
available on all 
applicable items 
Please inquire 


14250 NW Science Park Drive 
Portland, OR 97229 

Fax (503) 643-5379 

Tel. (503) 626- 
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Circle 545 on Inquiry Card (RESELLERS: 546). 


The software's other features 
include automatic retrying if a 
number is busy; automatic print¬ 
ing of incoming faxes; and for¬ 
warding of received faxes to the 
intended recipient’s workstation, 
as an alias or the whole file. 
Price: £1499for 10-user pack. 
Phone: +44 1202 764401: 
fax: +44 1202 761666; 
AppleLink: FOURSJGHT 

Circle 1028 on Inquiry Card. 
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ELECTRONIC FORMS AT WORK 

AFP Solutions (Surrey. U.K.) 
demonstrated at CeBIT its elec¬ 
tronic forms products. This forms 
management system lets you pro¬ 
duce invoices, delivery notes, and 
package labels. Reorder forms 
can be produced from a standard 
ASCII data stream. 

AFP’s electronic forms solu¬ 
tion is made up of two elements: 
a forms manager program and a 
printer attachment. The system 
works by storing a variety of 
form layouts and designs, along 
with company logos, signatures, 
and type fonts. When a docu¬ 
ment is sent to print, the system 
automatically detects which form 
is required. 

Price: About £1500. 

Phone: +44 1483 797787; 
fax: +44 1483 797878 

Circle 1028 on Inquiry Card. 


NETWORK PLUGS FOR 
NETWARE AND VINES 

Powerplugs simplifies Lhe pro¬ 
cess of setting up access to a net¬ 
work printer or drive by using a 
visual approach, says Perfor¬ 
mance Technology (Berkshire, 
U.K.). The utility package de¬ 
picts a power plug next to each 
drive letter on one side of the 
screen, and it has an icon of each 
server, drive, printer, and shared 
directory on the other side. To 
connect, you just drag the plug 
to the desired disk or printer and 
“plug" it in. 

Powerplugs is available as 
shareware for a 30-day trial II 
can be downloaded from the FTP 
server as follows: ftp.perftech 


.com (/pub/plugs directory). 
Price: $99 per LAN or $199 for 
a corporate license * 

Phone: +44 1344 382020; 
fax: +44 1344 382021 

Circle 1083 on Inquiry Card. 


DR. MATERNA DELIVERS 
FAXES OVER LAN 

Edition 1 Telematic from Dr, 
Materna (Dortmund. Germany) 
is an NLM that works as a fax 
manager in a Novell network 
without installing a dedicated fax 
server. Incoming fax documents 
are automatically delivered to a 
particular network user. This fax 
management software is com¬ 
patible with the CAPI siandard 
and works together with other 
CAPI-compliant programs. The 
version shown at CeBIT supports 
Euro ISDN and a great range of 
ISDN cards. 

Dr. Materna also showed the 
Edition I ISDN cards for LAN- 
lo-LAN and PC-to-LAN con¬ 
nection, including call queuing 
and a PPP to connect routers 
from other manufacturers. 
Price: Call for price. 

Phone: +49 231 5599160 
fax: +49 231 5599100 

Circle ±023. on Inquiry Card. 


BACKUP FOR SCO SERVERS 

Tar and dump? Or point and 
click? According lo Cristie Elec¬ 
tronics (Gloucestershire, U.K.), 
its new software for backing up 
SCO Unix servers embodies the 
“keep-it-simple" approach. Uni- 
Bax, designed for SCO Open 
Desktop 2.0 and higher, has a 
Motif interface and context-re¬ 
lated help. 

Besides the usual backup and 
restore functions, the software 
provides tools for locating and 
recovering lost files. You can use 
the program to do full and incre¬ 
mental backups, as well as auto¬ 
mated and unattended backups. 
UniBax is hardware-independent 
and will use the device drivers 
in the OS. It uses the standard 
cpio tape format. 

Price: Call for price 
Phone: +44 1453 823611; 
fax: +44 1453 825768 

Circle ±035 on Inquiry Card. 
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For example BOX and POCKET 

InterCon’-PrintServer 

■ - 

ETHERNET TOKEN RING 



NOVELL (IPX) 

UNIX (TCP/IP) 

LAN SERVER ► 
IAN MANAGER ► 
Apple EtherTalk ► 



Call for informations about all InTER CQN products. 

SundiTwtrg 4 

D -33649 Bielefeld, Germany 
P.O.Box 140829 
D -33628 Bielefeld, Germany 

Phone: +49 / 521 / 94226-0 
Fax: +49 / 521 f 444049 Computertechnik GmbH 



Industrial Strength 
Applications! 



WIN-PRO LOG - IConsoleJ 

E 

3 

E 

! File Edit Search Bun (iplions Window 



Build Industrial strength applications for the Industry 
standard platform, Windows 3.11 Robust, Intelligent 
applications which yield the full 32-bit power of your VC. 

And with LFA-PFOLOG, build them the easy Wtfl 

High level handling of dialogs, menus and graphics 
Powerful DLL, DDE and ODBC interfaces 
Compact, fast and royalty-free runtime system 

Not to mention the integrated source level debugger, 
multi file program editor, incremental and ojTtimising 
compilers, and full Prolog predicate library. 



1 tv7 r-J - 


1 PROLOG 


The industrial strength compiler 


HE 


| * 

_ 



Logic Programming Associates Ltd 
Phone (US Toll Free): 1-S00-949-7567 

Phone; +44161 671 2016 - Fax: +44161 874 0449 
Email; Ipa^cix-oonrtpulinfc.co.ufc - CompuServe: 100135+134 


Circle 517 on Inquiry Card. 
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Conversion Solutions for 
C and C++ Programmers 


FORC Converts standard FORTRAN plus VAX 
and many other extensions into ANSI C! Features C-style 
preprocessing for easy mapping of FORTRAN library 
calls, C prototyping for enhanced function call trans¬ 
lations, basic static analysis and error checking, plus 
compiler-like performance. Translated code is extremely 
readable and maintainable! 

FOR_C++® Converts legacy FORTRAN to readable 
C++ — for an even better representation of FORTRAN! 
Translations utilize C++ string and complex data classes, 
plus overloaded functions for better code readability. 
FOR_C++ generates C++ function prototypes, checks 
function calls for consistent usage and optimizes code 
for easy maintenance. 

Different versions available to meet your project size. 
Call today for more information—and ask about our 
FORTRAN maintenance tools! 

COBALT BLUE 

COBALT BLUE, INC. 

B7S OLD ROSWELL ROAD, SUITE D-SOO 

ROSWELL. GA 30070. USA 

TEL (404) BIB-1118, FAX (-404) B40-11B2 


ECAD Plus 386 



Electrical Electromechanical CAD Solutions 



m 

£ 

5. 

o 

o 

> 

o 


Easy t o u se, powerful, flexible, affordableJ 

Automatic Wire Numbering 
Automatic Cross Reference Tables 
Part List, Wiring/Cables List User's definable format 
Symbols Libraries: ANSI, Standard IEC, Etc. 
Components Libraries: Siemensa, Telemecanique, Etc. 
New 20 Graphics Functions 
PRICE: $2450 



jeSA 


□ Free Demo Disk 



Microdata System srl 

Tel+39-187-988.460 ITALY Fax+39-187-988.322 


What’s New 


CASE FOR THE FORTE 
ENVIRONMENT 

ProtoSoff s Paradigm Plus soft¬ 
ware now brings its CASE ca¬ 
pabilities to the Forte application 
development environment. This 
combination is a result of Forte 
Software’s Tools Partner Pro¬ 
gramme, which the London- 
based company established to 
add capabilities to its system for 
building client/server applica¬ 
tions. 

Paradigm Plus is an object- 
oriented modeling tool. Devel¬ 
opers working in the Forte sys¬ 
tem can use it to specify a 
definition of the application 
design that generates code. 
Paradigm Plus supports many 
analysis and design methods, in¬ 
cluding Booch. Coad/Yourdon, 
Rumbaugh, Fusion, and Shlaer/ 
Mellor. 

Using Forte, programmers can 
build applications independent 
of the target platform, according 
to ProtoSoft. Forte splits the ap¬ 
plication, distributes the proper 
components amongst the clients 
and servers, and displays the 
native GUI for each client sta¬ 
tion. Forte applications can be 
used on Windows. Macintosh, 
Open VMS, and a range of Unix 
systems. 

Paradigm Plus is available 
from its exclusive distributor in 
the U.K., Admiral Software. 
Price: Call for price. 

Phone: +44 1276 682268 

Circle 1053 on Inquiry Card. 

AUTOMATIC DOCUMENTATION 
TOOL 

Not only do you have to get the 
code done by deadline—you 
have to get the documentation 
finished, too. K2 Software De¬ 
velopments (Manchester, U.K.) 
says George can help. 

According to K2, its George 
program automatically docu¬ 
ments code generation and re¬ 
generation and ensures that all 
revisions and amendments are 
up to date. George can compare 
old and new versions of a docu¬ 
ment, which makes it easy to see 
the changes without having to 
inspect syntax and language. The 
program generates hypertext 


documents and automatically 
indexes the code. 

Price: Call for price. 

Phone: +44 161 864 1430 
fax: +44 161 865 1089 

Circle 1054 on Inquiry Card. 

MORE DEVELOPMENT TOOLS 
FORSAMMI 

Kinesix (London) now has a 
software development kit for 
Sammi, its graphical system for 
real-time command and control 
operations. These tools enable 
programmers to extend Sammi 
to provide a customized frame¬ 
work for real-time monitoring. 
The new SDK is the same toolkit 
that Kinesix used to develop 
Sammi, the company says. 

Sammi, a Unix-based set of 
programming tools, incorporates 
a library of standard objects— 
such as meters, gauges, and 
graphs. This SDK enables users 
to design their own objects. 
Once they have been designed, 
these objects can be incorporated 
into the Sammi framework, and 
their functionality inherited, 
without any other code devel¬ 
opment. 

Price: Call for price. 

Phone: +44 171610 6144 
fax: +44 171 736 1071 
E-mail: ksales@quaduk.co. uk 

Circle 1055 on Inquiry Card. 

MULTIMEDIA HARDWARE 
CHECKER 

Eurosoft (Bournemouth, U.K.) 
has developed a new diagnostic 
system for testing multimedia 
hardware. The company says that 
its CD-Check system confirms 
reliable operation of a CD-ROM 
drive by testing it sector by 
sector and measuring real-time 
data access with manufacturers* 
claimed access time. 

To be certain that multimedia 
hardware meets MPC standards, 
the program also checks memo¬ 
ry, sound cards, and graphics 
boards. 

Price: Call for price. 

Phone: +44 1202 297315 
fax: +44 1202 558280 

Circle 1055 on Inquiry Card. 
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ADMINISTRATION PROGRAM 
FOR SCHOOLS 

One of the complaints teachers 
often have about computers is 
the time it takes to learn the stuff. 
At Ihe recent Technology in 
Education exhibition, Oracle Ed¬ 
ucation Systems (Southwell, 
U. K,) i n Li t idneed school -admi n - 
istration software that the com¬ 
pany says allows teachers to 
teach instead of having to learn a 
new program. 

Oracle Chameleon is a set of 
software modules that covers 
school management and infor¬ 
mation needs, from enrolling stu¬ 
dents to printing out reports on 
their progress. There are mod¬ 
ules for administration, registra¬ 
tion, curriculum mapping, per¬ 
formance tracking and reporting, 
pastoral matters, and special 
needs. Upcoming modules will 
handle management of time¬ 
tables, school meals, the library, 
and external exanis. the company 
says, A school can buy and in¬ 


stall only the components it 
needs. 

The graphical software can 
run on a '"fairly basic 386 PC’ 
or on a network. Password pro¬ 
tection extends clown to the field 
level. 

Price: Start at £250. 

Phone: +44 1636 830980 

Circle 105? on Inquiry Card. 

AST’S NOTEBOOK HAS 
CYRIX INSIDE 

AST Europe (Brentford, U.K.) 
has brought ihe A scent i a 81 ON 
notebook across the Atlantic. The 
6-pound computer is built around 
the Cyrix 66-MHz 486DX2 chip 
with 8 KB of Level l write-back 
cache. It has a 10,4-inch dual¬ 
scan color screen. A Western 
Digital RocketChip 90C24A con¬ 
troller accelerates the video. 

AST has adopted the “swap¬ 
pable” approach: You can re¬ 
move the floppy drive and slip 
in a second nickel-metal-hydride 


battery pack, which the company 
says will give you six hours of 
working time. You can also slip 
in two PCMCIA Type II cards 
or one Type III card. 

The 81 ON comes with 4 MB 
of RAM (expandable to 20 MB). 
Hard drive options run from 250 
lo 510 MB. A SmartPoint track¬ 
ball is embedded in the full-size 
keyboard. 

Price: Call for price , 

Phone: +44 181 232 5000: 
fax: +44 181 5684600 

Circle 1051 on Inquiry Curd. 

IMAGING TOOLS FOR 
KOFAX KIPP USERS 

Headway Technology Group 
(Aldershot, U.K.) has a new ? set 
of image-processing modules for 
users of the Kofax KIPP Devel¬ 
opers Toolkit. ( KIPP is a collec¬ 
tion of C libraries for integrat¬ 
ing functions, such as scanning 
and image manipulation, into ap¬ 
plications.) The six Headway 


modules add capabilities to the 
KIPP library. 

Two of the modules deal with 
bar codes. One adds die power to 
recognize bar codes on scanned 
documents; die other converts an 
ASCII string into a bar-code 
image. Deskew lets Kofax ap¬ 
plications straighten out a docu¬ 
ment that has been scanned 
crookedly. Job Separation De¬ 
tection lets systems automatically 
group documents and scan mul¬ 
tiple jobs at the same time. An¬ 
other package, called Text An¬ 
notation, lets you add an ASCII 
string to an image when it’s 
scanned. Mark Sense Detection 
is designed to speed up forms 
processing by letting a system 
recognize signatures and check 
marks on scanned documents. 
Price: Bar Code Recognition 
and Deskew , £1980: others 
£990. 

Phone: +44 1252 333575: 
fax: + 44 1252 314445 

Circle 1053 on Inquiry Card. 





Smart purchasing decisions are made 
based on facts, whether you're 
buying o cor or a UPS. Before you 
buy □ UPS, lake a few seconds to 
make the comparison yourself. The 
facts will show that Minuteman's 
Alliance Series provides more Features 
for less money. It's as simple os that 

To Further stand behind our promise 
of more features For less money, 
Minuteman has established an 
industry-leading 10-part Smart 
Buyer Program that will provide you 
with a price protection guarantee, a 
competitor s trade-in discount plan, 
free technical support, along with 
other important guarantees. To top it 
off, we'll even beat any competitor's 
price on an equivalent VA-rated line- 
interactive UPS. Call our Power 
Hotline now for more detailed infor- 
motion on our Smart Buyer Program, 
Be smart, buy smart ... and make 
sure it's a Minuteman UPS. 


0 
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1 - 800 - 238-7272 

Para Systems, Int. 

1455 LeMay Drive 
Carrollton, Texas 75007 
214/446-7363 
Fax: 214/446-9011 


Product and campcny names mentioned herein 
may be frtutemarlis ur regFsfered trademarks at 
their retpcrtivc compel isies. 


EXTRA INTERNATIONAL 
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What’s New 


Real-Time Multitasking 

for Microsoft C, Borland C, Borland Pascal 


Develop Real-Time Multitasking Applications with RTKemel! 

RTKemel is a professional, high-performance real-time multitasking kernel. It runs under 
MS-DOS or in ROM and supports Microsoft C. Borland C++. Bodand/Turtx) Pascal, and 
Stony Brook Pascal. RTKemel is a library you can link to your application. It lets you run 
several functions^procedures as parallel tasks and offers the following advanced features: 

• pre-emptive, event/interrupt-driven • supports up to 36 COM ports 

scheduling (OigiBoard and Hostess boards) 

• number of tasks only limited by RAM • protocols XOv'XOff, DTR/DSR. RTS/CTS 

• task-switch time of 6 p s (33-MHz 486) • full support of NS16550 UART chip 

• up to 64 priorities (changeable at run-time) • fast, inter network communication using 

• time-slwng can be activated Novell's IPX services 

• timer interrupt rate of 0.1 to 55 ms • runs under DOS, LANs, or without OS 

• high-resolution interval timer (1 p s) -call DOS without re-entrance problems 

• activate or suspend tasks out of • resident multi-tasking applications (TSRs) 

interrupt handlers • runs Windows or DOS Extenders as a task 

• programmable interrupt priorities • supports CodeView and Turbo Debugger 

• inter-task communications using sema- • Kernel Tracer for easy debugging 
phores. mailboxes, and message-passing • ROMable 

■ keyboard, hard disk, floppy disk idle times • full source code available 
usable by other tasks • no run-time royalties 

• supports math coprocessor and emulator • free technical support by phone or fax 

RTKemel-C 4.0.DM 795 RTKernel-Pascal 4.0. DM 695 \m "fBP 

C Source Code: add DM 695 Pascal Source Code: add DM 595 Iw • hJ3U 

International orders: add DM 50 shipping and handling. MasterCard. Visa, check, bank transfer accepted. 

On Time 

MARKETING 


Professional Programming Tools 

In Australia/New Zealand, contact: 
On Time Marketing MicroWay Pty. ltd. 

Karolinenstrasse 32 • 20357 Hamburg Unit 1.16 Tarnard Drive 
GERMANY • CompuServe 100140.633 Braeslde. VIC 3195 • AUSTRALIA 
Phone +49 - 40 - 437472 • Fax 435196 Phone (03) 580-1333 • Fax 580-8995 




MOVING? 

To change your subscription mailing address, please 
complete the form below and send it to: 

BYTE Magazine Subscriber Services 
PO Box 555, Hightstown NJ 08520 

Fax: 609-426-7087 

Phone (9 a.m. to 8 p.m., Eastern Time, Mon-Fri.) 
800-232-2983 (U.S.), or 609-426-7676 

Current/Old Address: 


Account Number 


Name 


Company 


Address 

\ 

City/State/Zip 

New Address: 



Name 

Company 

Address 

City/State/Zip 

Please allow up to 8 weeks for this change to become effective. 


EVTC 


Because the Expert t decide 


CLIENT TESTING TOOL 
FOR WINDOWS 

WinRunner 3.1 is the latest ver¬ 
sion of the automated client 
tester from Mercury Interactive 
(Gillingham, U.K.). According 
to Mercury, the new WinRunner 
is tightly integrated with Power¬ 
Soft’s PowerBuilder. 

The program provides Power¬ 
Builder users with Context-Sen¬ 
sitive DataWindows playback 
functions. The new version also 
incorporates full DataWindows 
verification within the Data- 
Window, Mercury says. 

WinRunner’s support for Vi¬ 
sual Basic extensions includes 
context-sensitive testing for Vi¬ 
sual Basic database applications 
that use grid objects. 

The package incorporates 
Gupta SQL Windows support for 
hidden column objects. It also 
works with development tools 
from Oracle, Sybase, and In¬ 
formix. 

Price: Call for price. 

Phone: +44 1535 637055 
fax: +44 1535 632320 
E-mail: chc @ cix. compulink 
.co.uk 

Circle 1059 on Inquiry Card. 


TAPI FOR RHETOREX VOICE 
PROCESSING 

Rhetorex (Bracknell, U.K.) an¬ 
nounced at the recent ISDN User 
Show a TAPI Service Provider 
interface for its range of multi¬ 
channel voice-processing plat¬ 
forms. These are among the very 
first TAPI drivers for multi¬ 
channel voice-processing boards. 
The TAPI software supports the 
telephony and call-handling 
functions of Rhetorex voice 
boards. 

The company’s TAPI SP sup¬ 
ports such applications as voice 
mail, automated attendants, in¬ 
teractive voice response, and au- 
diotex. It’s compatible with all 
Rhetorex RDSP and Vantage 
products. 

The new TAPI package sup¬ 
ports code speed rates of 24, 32, 
64, and 128 KB. The Rhetorex 
TAPI is paired with WAV sup¬ 
port for the audio capabilities of 
the boards, including on-the-fly 
conversion between WAV and 


other voice-compression formats. 
The needed WAV drivers are 
supplied with the TAPI SP, so 
recordings can be made on a 
Windows PC with a Sound- 
blaster-type sound card and then 
transferred to servers using 
Rhetorex boards. 

The company says it is work¬ 
ing on versions for Windows 95 
and Windows NT. 

Price: Call for price. 

Phone:+44 1344 301066 
fax: +44 1344 301 067 

Circle 1421 on Inquiry Card. 


LATEST REPORT WRITER 
FOR WINDOWS 

R&R Report Writer 6 has some 
new features that R&R Software 
(Maidenhead, U.K.) says will 
help developers and users cus¬ 
tomize R&R, integrate it with 
Microsoft Office applications, 
and embed reports into other 
applications, including custom 
applications built with Visual 
Basic 3.0. 

R&R Report Writer 6 can 
connect to more than 25 data¬ 
base formats. One edition sup¬ 
ports ODBC; the other is specif¬ 
ically for Xbase developers and 
users. 

Reports can be exported to 
database, worksheet, and text 
formats. Through OLE Automa¬ 
tion, it is possible to export re¬ 
port data into Excel charts and 
crosstabs. 

R&R’s royalty-free run-time 
module is accessible through 
APIs, including Visual Basic’s 
VBX technology, DLL func¬ 
tions. and a Windows executable 
program. 

The Open Scripting language 
allows developers to build cus¬ 
tom wizards for different appli¬ 
cations. 

Price: ODBC Edition , £299; 
Xbase Edition, £199. 

Phone: +44 1628 788181 
fax: +44 1628 788182 

Circle 1422 on Inquiry Card. 
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Blasts from the Past 



DENNIS BARKER 


• yt 

Years Ago 
in BYTE 



notebooks, including the Zenith 
Noteflex. “Zinc air batteries 
increase your run time by about 
five times,” an AER spokes¬ 
man said. 



The new Amiga 3000 had a 

68030, a 32-bit architecture, a 
multitasking OS, and a new 
GUI. It had a high-resolution 
display. It had stereo sound and 
connectors for video gear. It 
was “the ideal multimedia plat¬ 
form.” It cost about half as 
much as a comparable Mac 
llci. It had zealous owners. It 
had everything but big sales. 

Intel’s new 33-MHz 406 fueled 

ALR’s PowerVEISA and 
AST’s Premium, both scream¬ 
ers, but our review found that 
ALR’s 64-KB external cache 
gave it more vroom. 

Can you hear it huffing and 
puffing? Everybody was doing 
aerobics back then— 
including batter¬ 
ies. We reported 
on a zinc battery 
that breathed airborne 
oxygen and mixed it 
with water molecules 
in an alkaline gel 
electrolyte, which produced hy¬ 
drogen atoms, which... well, 
eventually it all generated elec¬ 
tricity. Since our article, the 
Aerobic Power battery has 
been commercialized by AER 
Energy Resources. It’s being 
used in power packs for hand¬ 
held computers in vertical 
applications, and there are 
versions in the works for 

Quiz Show 

The object at right is... 

a. a cubist sculpture of a fried egg 

b. a prop from Star Wars 

c. the head of a cybemautic cyclops 

d. an alternative input device, circa 1990 



The AT trumped the 

PC, the XT, and a 
million clones by 
having the new 
286 chip. This 
meant faster clock 
speed (6 MHz), a 16-bit data 
bus. and protected mode. IBM 
also added a new floppy format: 
1.2 MB. But there was one thing 
the AT couldn’t do that the 
Deskpro could: run Flight Sim¬ 
ulator. 



AT&T’s Unix PC was the com¬ 
pany’s attempt to get Unix into 
the mainstream office. They 
were going to make Unix eas¬ 
ier to use, see. The system 
came with menu-driven soft¬ 
ware that stepped you through 
most operations. It also fea¬ 
tured two things novel enough 
to get italics: virtual memory 
and telephony. 

Multiprocessing was the theme. 
We spent nine pages debating 
what it is—“it may mean two 
independent Z80 
computers sharing 
only the same hard 
disk, for] it may mean 
2 million 68000s shar¬ 
ing everything from 
resources to the same 
program”—then con¬ 
cluded that most mi¬ 
cro users don't need it. 





Desktop revolution Our West 
Coast bureau described a new 
program from a company called 
Aldus. The program was called 
PageMaker. People would use it 
to do something called “desk¬ 
top publishing.” 


After all, 
how many 
processors do 
you need to 
move a 
paragraph?” 


Two now-legendary PCs came in 
for review that month: the new 
Compaq Deskpro and the new 
IBM AT. The 
Deskpro had a 
dual-speed 8086. 
For pure PC 
compatibility, 
you had to run at 
4.77 MHz to em¬ 
ulate the PC’s 
8088. If you pre¬ 
ferred speed, you 
could switch into 
7.14-MHz mode. 



Jerry Poumelle gave his 

Folly of the Year Award 
to execs at two companies 
threatening new copy¬ 
protection schemes. One 
would plant malfunction- 
inducing worms in the 
PC. The other promised 
“booby traps that will 
make Vietnam look like a birth¬ 
day party.” 


Smalltalk fans finally had 
some microcomputer ver¬ 
sions to use: Digitalk's 
Methods, for the IBM PC, 
and Smalltalk-PC, for the 
Apple II. Wrote Bruce Web¬ 
ster: “Perhaps now that 
some ‘real’ Smalltalk im¬ 
plementations are reaching 
the micro market, the ob¬ 
ject-oriented approach to 
software development will 
get its first true test.” 



:>) 
Years Ago 
in BYTE 


Floppy drives were exotic and 
expensive. We explained how 
to build a disk-controller board 
so you could hook a Shugart 
drive to your 8080A box. 

You could stick with cassette 
tapes. “Floppy disks may be a 
glamorous way to store pro¬ 
grams and data,” one author 
wrote, “but the cassette is far 
from dead.” Not only far from 
dead, but “here to stay.” Like 
that parrot in the Monty Python 
skit, cassette storage must be 
merely resting. 

Baked Apple Edi¬ 
tor Carl Helmers, 
in Kenya, set up 
his Apple II to 
control a camera for pho¬ 
tographing the solar eclipse. 
But it kept crashing. It was too 
hot. The sun had cooked the 
main board to about 180°F. 

Return to sender A new report 
predicted that $4 billion would 
be spent on E-mail services and 
equipment by 1990. “The field 
will be dominated by IBM, 
AT&T, and GT&E, with the 
U.S. Postal Service getting 
about one-quarter of the busi¬ 
ness.” 



Price Check 

Apple II, with 16 KB of RAM 

S959 

TI-99/4, with 16KB of 

RAM and a color monitor 

S979 

Micropolis Meta Floppy 
drive, with controller 

$999 

Altos 4-user system, with 
29-MB Winchester drive 

$14,260 

Microsoft BASIC Compiler 

$395 

An Introduction to 
Microcomputers 
by Adam Osborne 

$12.50 
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lot One More Damn 


New! 

Build 

Windows95 

Apps Today 


Line of Code. Ever. 



See Dow LAYOUT Lets Von Build Real, Heavy-Duty Programs Million! Writing a Single Line of Code. Free 


PC Week tailed Layout a “sure thing/' 
We call i t a revolution. With over 200,000 
users, tons of add-ons, and widespread 
third-party support, Layout is the only 
tool that lets you build DOS or Windows 
programs by manipulating ob¬ 
jects on screen—without writ¬ 
ing code. Not just simple pro¬ 
grams, but real, heavy-duty, 
mission-critical applications. 


the others -— including Windows 95 
(Chicago), 


ViviuiJ Piurr Inmiiblp PrHaraaice 

The programs Layout creates are com- 


Objects, Inc, is offering a free Win- 
dows95 Toolkit with Layout so you can 
start building tomorrow’s programs to¬ 
day! 


The True Power ifObjerh 

Layout is truly object-oriented, 
both in the programs it creates, 
and in how you use it. You start 
out by arranging objects in a 
simple diagram, and then add 
more objects as the program 
grows, or create new objects by 
combining existing ones. You 
can even run your program as 
you re building it. Data-cmry, 
database, and report formats are 
all visually designed on-screen. 



UviJuLlliPlILiiiiiifi^Tmil 

Layout delivers 
the future for 
$299,95, includ¬ 
ing everything 
you need to build 
programs; free, 
unlimited, tech¬ 
nical support; 
and superb docu¬ 
mentation. Call 
today, join the 
Layout revolu¬ 
tion, and never 
see code again. 
Ever. 


Wkat Layout Delivers 

When you're done, Layout creates real 
.EXE files, or well-structured and effi¬ 
cient C/C++, Pascal, or BASIC programs. 
You can even create new objects right in 
Layout, or even re-use existing source 
code. Layout supports DOS and Win¬ 
dows, with NT and OS/2 coming soon, 
and applications written on any of these 
platforms are automatically portable to 


pletely graphical, even under DOS, and 
fully support OLE 2.0, DDE, 3D but¬ 
tons, hypertext links, messaging, creating 
and using DLLs, and much more. Layout 
even supports pictures as a data-type! 
Layout creates very efficient programs — 
they' re fast and co mpact. N o 15 0 K w H clJo 
World ' programs come out of Layout: it 
doesn’t just spit our pre-canned code like 
other so-called high-level tools. And now. 


Free! 

klfOOTklJlIMINsSlMMI 

^800-424-6644 



Objects, Inc 


Facing and CondpEicHis May Vnrv Outride Nurtb America. £? 1995 Objects, Jnc, 


99 Rosewood Drive • Danvers. MAOI923 US 
USA 508-777-2800 FAX 508-777-0180 
Email info@objectsinc.com 
Australia 07-855-2333 FAX 07-855-2364 
New Zealand 03-343-2150 FAX 03-343-215 
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Books & CD-ROMs 


Risky Business and Private E-Mail 


RUSSELL KAY 

F or as long as I’ve dealt with the Internet, 
the single resource I've admired most 
is the Risks forum, or to give it its full name. 
Forum on Risks to the Public in Computers 
and Related Systems. This is a discussion 
group moderated by Peter G, Neumann, prin¬ 
cipal scientist at SRI International’s Com¬ 
puter Science Laboratory. 

Since Neumann started the Risks forum in 
1985, it has provided a continuing stream of 
information and anecdotes about a remark¬ 
able variety of dangers and vulnerabilities 
that grow out of computer technologies. 
Among the critical issues discussed on Risks 
are privacy and legal protections, software 
and hardware bugs, reliability, 
inflated expectations of 
computer accuracy and 
tmstworthiness, use of 
computer systems for 
what are life-and-dcath 
situations, and ongoing 
problems involving fraud 
and computer-related crime* 

Neumann has stepped 
back, looked over 10 years 
of Risks digests, and analyzed 
what it all means. The result is 
Computer-Related Risks, a 
book that gave me a new appreciation for 
many threats that Pd known about, but whose 
implications 1 didn’t fully understand. One 
of the most interesting chapters focuses on 
reliability and safely issues in areas ranging 
from nuclear power plants to medical moni¬ 
toring systems and the consequences of our 
general dependence on computer-based clocks 
and calendars. 

The first part of the book lists and com¬ 
ments on past problems, and the second part 
presents techniques for increasing system re¬ 
liability and security, in addition, Neumann 
offers some blunt commentary on most peo¬ 
ples’ unquestioning trust in computer-gener¬ 
ated data. 

My only quibble with Computer-Related 
Risks is that it is too analytical. It doesn’t cap¬ 
ture the wonderful give-and-take that appears 
on the Risks forum itself. On-line, you have 
the immediacy of informed and intelligent 
people talking to one another about the foibles 
and flaws—fatal, frivolous, or funny—of our 
increasing dependence on computers. 

As more of our communication moves to 
E-mail, keeping it from the preying eyes of 



spies, crackers, and other assorted bad guys 
becomes more important than ever. Bruce 
Schneier 1 s latest book, E-Mail Security: How 
to Keep Your Electronic Messages Private, 
tells you how to protect your correspondence, 
Schneier is a security consultant who spe¬ 
cializes in the black art/science of cryptog¬ 
raphy. His previous book. Applied Cryptog¬ 
raphy: Protocols. Algorithms > and Source 
Code in C (reviewed in the June 1994 BYTE), 
is a lucid yet detailed explanation of some of 
the esoteric aspects and implementations of 
crypto systems in current use. Thus, it’s no 
surprise that his new book concentrates on 
the use of crypto systems to protect 
E-mail, 

If you decide to en¬ 
crypt your E-mail— 
or part of it—you 
need to be aware of a 
number of issues: key 
management (i.e., get¬ 
ting secret decryption 
keys to the people you 
want to have them) and 
administration (e.g., 
what happens if you lose 
your key?), third-party 
certification, digital sig¬ 
natures, and more. Schneier touches on these 
technical concerns, along with mechanisms 
for achieving them, such as one-way secure 
hashing, in a readable fashion. 

A significant part of this book focuses on 
PGP (Pretty Good Privacy), the most widely 
used crypto system around the Internet, and 
PEM (Privacy Enhanced Mail), another pop¬ 
ular crypto standard. The author discusses 
their strengths and weaknesses, points out 
their differences, and mentions why you 
might prefer one over 


the other (and which 
one, of course). In 
brief, PEM is largely 
concerned with au¬ 
thentication—you 
can’t send an unau¬ 
thenticated PEM 
message, for exam¬ 
ple—while PGP is 
much more con¬ 
cerned with protect¬ 
ing message privacy. 

In addition to the 
main discussions of 


COMPUTIR-REUTID BISKS 

Peter G, Neumann 
Ad disoth Wesley 
ISBN 0-201-55805-X 

$22.95 

E-MAIL SECURITY HOW 10 
KEEP VOUR ELECTRONIC 
MESSAGES PRIVATE 

Brace Schneier 
John Wiley & Sons 
ISBN 0-471-05318-X 

$24,95 



PLACES TO GO, 
PEOPLE TO MEET 

LETS GO: THE BUDGET GUIDE 
TO EUROPE Compton's NewMedia, 
2320 Camino Vida Roble, Carlsbad, CA 
92009, (6191 929-2500, $49.95 

R emember those famous 
guidebooks that told you 
how to travel throughout Europe 
for $5 a day? Five bucks may take 
you less than a block in a London 
taxi today, but it’s nice to remind 
your ch i I dre n (or grande hi 1 dren) 
of the days when the old green¬ 
back was once the coveted cur¬ 
rency worldwide. A little of it 
could carry you a far distance in 
style. 

For today’s travelers. Let’s Go: 
The Budget Guide to Europe, 
based on the best-selling book, 
packs a great deal of useful infor¬ 
mation into an accessible format. 
To whet your appetite for travel, 
more than 100 pictures and 20 
minutes of full-motion video 
show you the beauty of Europe. 
You can print topographic and 
transportation maps, estimate your 
travel times, and create an excit¬ 
ing itinerary, albeit one that will 
cost you more than $5 a day. 

Based on college students' re¬ 
search, there are practical recom¬ 
mendations of places to see, eth¬ 
nic restaurants that you shouldn’t 
miss, budget-priced hostels, where 
to go for medical help, what to do 
if you lose your passport, and 
where to go (and especially where 
nor to go) after dark. And, yes, 
there’s even a list of clubs where 
you can score some hash in Am¬ 
sterdam, 

Forward lo sometime in the fu¬ 
ture: I can just see my kids telling 
their grandchildren about the 
‘’good old days," how they saw 
Europe on only $200 a day. What 
a bargain! 

—Rich Friedman 
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Copy Protection 


The most complete hardware palette 
✓ WIBU®-BOX for LPT, COM, ADB, as card 
for (E)ISA slots and as PCMCIA-Card 


We are 
looking for 
international 
distributors 


Protection for DOS, Windows™ and networks Order your 
without requiring source code modification evaluation 
✓ Win32s’", WindowsNT, Mac™OS, OS/2®, DOS package 


WIBU-KE^r- 

High Quality in Copy Protection 


UIBU 

SYSTEMS 


WIBU-SYSTEMS GmbH 
Rueppurrer Strasse 54 
D-76137 Karisruhe, Germany 
Phone +49-721-93172-0 
FAX: +49-721-93172-22 


Southwind International Inc. 
P. O. Box 308 

Brookeville, MD20833. USA 
Phone: (301) 570-3497 
FAX (301)570-4773 


1 rOVYCHIARDAUAKOUriT... f 
WHEM/CH) Stir jn I 

Novell's UnixWare™ 2.0 

hits the power to drive your PC to 
the limit. UnixWare 2.0 is a true 32- 
hit multi-tasking, multi-user 
graphical operating system. With 
built-in networking and the ability to 
run teas of thousands of UNIX. IX3S 
and Windows 3-1 applications, it is 
the ultimate operating system for 
your Intel-based PC. 



TH£ POWER 


WILL B10W YOU AWAY! 


UNIX PRODUCTS FROM 
INFORMATION FOUNDATION: 

■ UnixWare Personal Edition 2.0 $298 

Desktop UNIX with graphics & networking 

■ UnixWare Application Server 2.0 $1,135 

Unlimited user UNIX with the "works"! 

■ UnixWare Software Developed Kit 2.0 from $97 

The ultimate development system for UNIX 

■ LAN Manager for UnixWore from $895 

Seamless UNIX connectivity for WINDOWS l NT 

■ Accelerated-X from X Inside $99 

Get the X power of a RISC workstation on your PC 

■ Spry Air Connect $261 

Internet connectivity for Windows/ 

■ Slackware Professional Linux $55 

PC UNIX for the rest of us! 


Cull for our complete list of UNIX products! 



Information Foundation 

is the* leading supplier of UnixWare 
prcxlucts IF also provides a full 
range of I MIX loots and 
connectivity products for lx*h 
UNIX and iX).V Windows systems. 
Our service and rex k bottom prices 
combined with a no risk 30-day 
money liack guarantee make IF the 
place to come for UNIX! 


1'800<CET-UNIX 



Information 

Foundation 


H ' GREAT PRICES 

• SERVICE A SUPPORT 
• SATISFACTION GUARANTEED 


P.O. Box 2821 

Evergreen, Colorado 80439 
Phone: 303/670-5345 
Facsimile: 303/727-7618 
E-mail: salesOif.com 


IF is a registered trademark of information foundation. Information foundation s product disbihulm business 6 owned and operated by 
Softwoy Arnica tec. All registered trademarks and trademarks art the property of their respective owners 


Books & CD-ROMs 


the systems, two extensive ap¬ 
pendixes detail how you can ob¬ 
tain and install these programs. 

For PEM, we get detailed design 
specifications. Schneier de¬ 
scribes the munitions/export- 
restriction and patent/licensing 
rights controversies that have 
erupted over PGP and its cre¬ 
ator, Philip Zimmermann. He in¬ 
cludes Zimmermann’s PGP 
user’s guide, which by itself con¬ 
stitutes a “pretty good” intro¬ 
duction to crypto methods and 
issues. 

None of this material is particularly new. What makes this 
book noteworthy is the practical, down-to-earth way in which 
the author shows how to use these systems to enclose your elec¬ 
tronic communications safely inside digital envelopes. ■ 


Risky On-Line Reading 

To access the on-line Risks 
forum directly, check your 
local system or on-line 
service to see if they already 
carry it. For example, Risks 
is available on BIX in the 
security/risks conference, 
and it’s distributed on the 
Usenet as comp.risks. Past 
issues of the Risks forum 
are available for anonymous 
ftp from unix.sri.com in the 
/risks directory. 


Russell Kay, a IIYFE technical editor, Itas been reporting on computer security' 
issues sinc e IWJ. 
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MAC PROGRAMMING 
REVEALED 

ULTIMATE MAC PROGRAMMING 
by Dave Mark IDG Books, ISBN 1-56884- 
195-7, $39.95 


■ firmly believe one reason the Mac , 
hasn’t garnered a greater market 
share is because of the paucity of 
books on how to program it. The num¬ 
ber of authors providing solid Mae pro¬ 
gramming information can be numbered on one hand: Scott 
Knaster, Stephen Chcmicoff, and Dave Mark. I bought all their 
works. I especially liked Mark’s Learn C on the Macintosh vol¬ 
umes, which show you how to access the MacToolbox using the 
C language—not a minor task with the Toolbox oriented around 
Pascal. 

Now Mark is back, bringing with him the expertise of numer¬ 
ous Mac programming wizards, such as Donald Olson, a member 
of Apple's OpenDoc team; Jim Reekes, who wrote the Sound 
Manager for System 7; Greg Anderson, who wrote the Scriptable 
Finder; and many others. Their expertise is consolidated in a 
500-page tome appropriately titled Ultimate Mac Programming. 

There’s no introductory material here. You jump straight into 
a chapter on the Sound Manager and are taught how to add sound 
capabilities to an application. Another chapter details how to 
patch the Mac OS, with good treatment on writing “fat” (i.e., 
native PowerPC) traps. There's also an example of how to play 
a QuickTime movie, plus other practical odds and ends. The 
source code for these examples and a demonstration version of the 
Metrowerks C compiler is packed on a CD-ROM that's bundled 
with the book. I learned a lot from the book and highly recom¬ 
mend it. ■ —Tom Thompson 
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Make CD-ROMs 



at your desk. 


Multimedia publishing. Data backup. Software 
distribution. Electronic publishing. Records archiving. With 
the dataDisc series of CD-recorders you can put any 
information on a worldwide compatible CD-ROM 
and retrieve your information from any CD-ROM 
player. 

These third generation CD 
Recorders will cut an industry 
standard 680 megabyte blank 
disc in less time with more 
reliability than comparable CD- 
ROM recorders. Plus, as the largest 
CD-R blank media retailer, we offer the best blank media at 
the best price. 

Our systems come bundled with everything you need 
to begin making CDs right out of the box. With 
DiscMaker™ our powerful CD mastering software, you can 
cut discs in ail formats including CD-ROM (normal data), 
CD-DA (Digital Audio) and multisession format. Or add 
DiscMaker™ Multimedia mastering software and make 




CDs for XA (audio/video interleaving), CD-J, Photo CD, 
CD-TV and now Video-CD. 

Fast, easy and affordable. The dataDisc CDR-2x 
comes bundled with DiscMaker™ mastering software, 
SCSI card, cable, 10 blank discs and lifetime, toll-free 
technical support tor only *2,495. 
Other configurations and faster 
CD-recorders are also available 
(CDR4x and 
CDR-6x). 

Your data f 
deserves the best - j ^ 
the best recorder, the best media, the Jr ^ 
best price. Call the number one CD-,-* O 
ROM company to get yours. Call m "f 
dataDisc at 800-328-2347. I Q 

Call today. ' 4-' 

dataDisc 

We simply do it for less."* 
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The Internet Insider 
by Rutfln Prevosi 
$14.95 U.S.A. 

ISBN: 0-07-882084-7 


When It Comes to CD-ROM ] 



NOW FULLY REVISED & EXPANDED 





The Visual C++ 
Handbook 

by Chris H. Pappas and 
William It Murray 
$34,95 U.S.A. 

ISBN: 0-07-882058-1 


The Internet 
Yellow Pages, 
Second Edition 

by Harley Halm 
and Rink StOUt 
U.S.A, 

0-07-882098-7 



Tuning Oracle 

by Michael J. Corey, 
Michael Abbey, and 
Daniel Dechichio 
$29.95 U S,A, 


ISBN: 0-07-881181-3 


Everything You Need to Know 
About CD-ROM Technology in 
One Comprehensive Volume / 

This Exclusive Book/CD-ROM Package Includes 

• Sound Clips and Clip Art 

• Samples of CD-ROM Applications 

• Multimedia Authoring Tools 


Part buyer's guide, part standards guide, and part troubleshooter, 
the BYTE Guide to CD-ROM, Second Edition discusses all aspects of this 
burgeoning technology so you can take full advantage. 



Ateftatfiktoa 


-ROM 


Exclusive Book/CD-ROM 
Package Includes: 
Sound Clips and Clip An 
Samples of CD-ROM Applications 
Multimedia Authoring fools 


Everything You 
Always Wanted 
To Know About 
CD-ROM and More! 


BYTE 
Guide to 
CD-ROM 

Second Edition 

by Michael Nadeau, 
Includes One CD-ROM 
$39.95 U.S.A. 

ISBN: 0-07-882104-5 
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Oracle DBA 
Handbook 

by Kevin Lortey 
$34.95 U.S.A. 

ISBN: 0-07-881182-1 


Oracle 

Workgroup Server 
Handbook 

by Thomas B Cox 
$29.95 U.S.A. 

ISBN: 0-07-881186-4 


Available Now At Your 
Local Book & Computer Stores 

or Call Toll-Free: 1-800-822-8158 Any Time 

Use your VISA, American Express, Discover or MasterCard 

Key=SF3SBYL 
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PCs are getting to be as powerful as mainframes, and mainframes 
are being made from PC parts. But the mainframe of the future won’t 
be a gigantic PC: It will be software and a network. 


ANDY REINHARDT 
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P C users may be glad ihe glass 
house has shattered, but many of 
them are walking around with 
bloody feet Some are even long¬ 
ing for the good old days of cen¬ 
tralized, secure data processing* 
But while IBM mainframes are indefensibly expensive 
in this era of cheap microprocessors, centralization of 
data and applications isn't dead, and in some quarters, 
it's on the rise. 

Thai 1 s the dichotomy organizations face as they test 
the waters of dient/server computing and experience the 
frustrations (and cost) of implementing new technology. 
In doing so, they are rediscovering the vaunted attributes 
of mainframes; security, reliability, data integrity, and 
a single system image for users* 

Yet, no matter how robust and powerful PCs might 
become, they will never be mainframes in the tradi¬ 
tional sense* “The PC is growing up to be an application 
server, not a mainframe/ 1 says Bob Robinson, product 
marketing manager for Sequent Computer Systems 
(Beaverton, OR). In other words, PCs aren't so much 
becoming mainframes as they are assuming the rc- 
sponsibilities of mainframes. To meet this challenge, 
they're borrowing the best of what host systems offer 
while throwing out the drawbacks of the old model. 

And as PCs become more like mainframes—through 
improved performance, availability, and manageabil¬ 
ity—mainframes are getting to be more like PCs. Mak¬ 
ers of big iron are cobbling together massive multi¬ 
processor systems out of the same chips and disks used 
in desktop systems. 

“The hardware components of the low end will end 
up being the building blocks of high-end systems, and 
the robust features at the high end will be implemented 
at the low end,' 1 says Phil Hester, general manager for 
system technology and architecture at IBM in Austin, 
Texas* 

In fact, most observers expect the predominant sys¬ 
tem architecture of the future to be a hybrid model, 
where a variety of systems, ranging from desktop sy*s- 
tems to servers to legacy hosts, are tied together under 
a common umbrella. “Some things really have to be 
centralized, whereas others are better distributed/ 1 says 
Shahin Kahn, who is marketing programs manager for 
Cray Research Superservers (Beaverton, OR). “It's a 
question of where you pay: a more expensive server 
or higher system administration costs/ 1 

System Scenarios 

This blurring of computer architectures is erasing the rel¬ 
evance of terms like mainframe, minicomputer, and 
microcomputer. Computers of 
Ihe future will instead be ar¬ 
rayed along a spectrum of func¬ 
tions lity, driven by the roles 
they play. Vital corporate as¬ 
sets will be stored on giant se¬ 
cure servers* High-volume 
transaction processing will oc¬ 
cur on optimized parallel 
processors. Routine file, print, 
and communications services 


will migrate to specialized nodes that could just as eas¬ 
ily be embedded processors as PCs. 

At least that’s one scenario. If s also possible that 
hardware differentiation will become a thing of the 
past* Replacing special-purpose servers could be vast 
webs of commodity computing boxes, whose functions 
and interrelationships will be entirely configured in 
software. In this vision, the top of the computer food 
chain is a so-called virtual mainframe, comprised of 
an arbitrary number of conjoined nodes that perform 
what we now call mission-critical or enterprise func¬ 
tions. Only at the periphery of the network might the 
computers be optimized, perhaps for different user in¬ 
terfaces (e.g. T office automation, communications, or 
home entertainment) or usage patterns (c.g., stationary 
versus mobile). 

“Virtual mainframes deliver to people the ability to 
concentrate computing horsepower very flexibly, when 
and where they need it/ 1 says Joe Firmage, vice presi¬ 
dent of strategic planning at Novell (Provo, UT). “You 
can move power around the organization at will/ 1 The 
challenge, of course, is to invest network software with 
the ability to emulate high-end mainframe features— 
within the considerably more dynamic, unpredictable, 
and complex world of distributed computing. 

Different Roles 

Today, there are two distinct definitions for a main¬ 
frame: a hardware/software platform for running legacy 
applications, or a set of high-end capabilities that may 
or may not require using a machine known as a main¬ 
frame. The latter model is at the heart of downsizing. 
Customers are looking for less expensive alternatives to 
traditional host systems for new (and sometimes ex¬ 
isting) applications, but they aren't willing to give up 
mainframe-class performance and features. “What we 
really want/' says Alice Middleton, a vice president 
and IS manager for Bank of America (San Francisco, 
CA), “is a computing environment that offers us the 
richness and flexibility of GUIs at the front end, with the 
security and reliability of a mainframe at the center/ 1 

Carl Amdahl, CEO and chief technical officer of su¬ 
perserver maker NetFrame Systems (Milpitas, CA), 
defines mainframes in terms of customer needs rather 
than technology, “We're talking about bet-your-business 
applications/' he says, citing organizations that cannot 
operate if their systems fail, that will suffer grave eco¬ 
nomic impact from downtime, or that must be able to 
maintain and grow systems while they s re running. 
“These needs have classically driven the design of 
mainframes/ 1 Amdahl says. 

At a minimum, mainframes are designed to provide 
hundreds of MIPS of process¬ 
ing capacity, gigabytes or ter¬ 
abytes of storage, and high I/O 
bandwidth (via hundreds of par¬ 
allel DMA channels) to support 
large data sets and many users. 
They typically use extensive 
memory buffers, dedicated I/O 
controllers, intelligent queuing, 
and path management to boost 
performance, says Rick Baum, 
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an IBM Fellow and vice president of sys¬ 
tem architecture and performance. 

Features built in to support reliability, 
availability, and serviceability (often called 
RAS) include redundancy of key compo¬ 
nents, error-correcting memory, diagnos¬ 
tics, hot-swappable components, and ser¬ 
vice processors that monitor performance, 
correct problems, and notify operators of 
alarm conditions. Software tools play 
equally vital roles: backup, HSM (hierar¬ 
chical storage management), security, 
user/aecount management, predictive di¬ 
agnostics, asset management, capacity 
planning, and cost accounting. 

The decline of the traditional mainframe 
is occurring not because users no longer 
need these capabilities, but because it has 
an untenable cost structure and outmoded 
software model. New IBM mainframes 
this year will cost on average $39,000 per 
MIPS, including software and service, es~ 
timates Annex Research (Phoenix, AZ). 
That compares to roughly $20 per MIPS 
for x86-based PC hardware. But, quips 
Annex president Bob Djurdjevic, “a MIPS 
is not a MIPS" when comparing PCs and 
mainframes. For one thing, the perceived 
price of PCs greatly underestimates the 
cost to manage them ( which some ana¬ 


lysts peg at $8000 per year per seat). 

The problem with mainframe software 
goes beyond its notorious expense and in¬ 
flexibility: Mainframes use a shared-logic 
model, in which applications run at the 
center and are accessed via dumb termi¬ 
nals. This model no longer makes sense 
when inexpensive microprocessors let you 
off-load from the host both the user inter¬ 
face and applications processing. 

Thus, the role of traditional host sys¬ 
tems is changing. “The mainframe today is 
not a computer that provides processing 
power for the whole company,” says 
Pauline Lo Alker, president and CEO of 
Network Peripherals (Milpitas, CA). In¬ 
stead, it’s a server or data repository. IBM 
is promoting the use of its mainframes as 
giant video servers for the information 
highway, and third-party products (e.g., 
ProgineFs LAN-Fusion) are simplifying 
integration of mainframes into PC LAN 
environments. 

Why use a mainframe? IBM's William 
Hoke* vice president of worldwide PC 
Server development and a veteran of the 
company's mainframe era, reaches for an 
answer. “The world is run by applications, 
not hardware,” he asserts. Mainframes are 
supported by a wealth of software and 


tools; it's this legacy that is their great¬ 
est—and soon perhaps only—asset* 

Hybrid Model 

Traditional mainframe functions are now 
appearing on a variety of systems. One of 
the most widely used hybrid architectures 
today, says Gary Bloom, vice president of 
the mainframe and integration technolo¬ 
gies division at Oracle (Redwood Shores, 
CA), is a three-layer hierarchy. It consists 
of desktop PCs (connected via NetWare 
or another NOS [network operating sys¬ 
tem) for File and print sharing, as well as 
some network applications), a mainframe 
at the center (accessed via 3270 emula¬ 
tion for legacy applications), and a mid¬ 
dle layer of Unix-based database and ap¬ 
plication servers. The servers run new 
programs and may also access the main¬ 
frame as a shared, secure data repository. 

The key to this model is that it uses each 
platform for what it does best. PCs de¬ 
liver the lowest cost and broadest software 
base for clients, and they lei users create 
their own solutions. Large Unix servers 
run circles around PCs in terms of perfor¬ 
mance and the number of enterprise-class 
applications, yet they're far more cost- 
effective than mainframes and support new 


Five Software Models 


One way to view the difference between 
classes of computers is by the software 
they run. Joe Firmage of Novell splits 
the pie into five pieces. The first category 


Client and Server in One Box 


One intriguing implementation of partitioning is a 
scheme called cltent/client/server, in which the true 
client [Le„ the end user) is represented inside the 
server by a client process, or proxy. This arrange¬ 
ment can reduce network traffic and boost perfor¬ 
mance. because both the proxy and server operate 
within the same machine and communicate at bus 
speeds rather than network speeds. 

This scheme breaks the hard coupling between 
the front and back ends (which In traditional 
client/server requires a hard wired, real-time. RPC 
(remote procedure call] protocol) in favor of a more 
flexible, asynchronous link, based on RPCs or lighter- 
weight messaging. Using proxies will make it easier 
to implement transparent or dynamic networks, be¬ 
cause the communications protocol between the 
client and proxy can vary depending on the network, 
even while that between the proxy and server re¬ 
mains fixed. 


is network-ignorant desktop pro¬ 
grams that gain access to 
shared resources only because 
a redirector inserted below them 
diverts file and print I/O calls to remote 
systems. 

The second category is network-aware 
applications designed specifically for 
LANs (i.e., groupware, SQL query tools, 
and custom-designed PowerBuilder front 
ends) that take advantage of a data 
repository across the wire. These appli¬ 
cations typically use limited server-based 
processes* such as triggers and stored 
procedures, 

Firmage calfs the third category true 
partitioning. In this model, client and 
server components are independent and 
fully programmable, each with a known 
interface. "The transition in the PC world 
from local database applications to 
client/server applications will be 
matched by as big a step from client/ 
server to partitioned," he predicts. 

In the fourth category, work toad shifts 
more to the server. The client executes 



only a simple component 
that accesses a centralized 
service via an API. This model 
more closely resembles a con¬ 
ventional terminal/ host architecture, ex¬ 
cept that greater intelligence is assumed 
at the client. Compared with the third 
category, the server-based approach can 
reduce network traffic. 

The fifth category maps most closely 
to a traditional mainframe, because 
there is no active client-side component 
at all* The user is merely represented 
inside the central machine by a dae¬ 
mon. An essential foundation of these 
kinds of centralized programs is a multi¬ 
user OS that supports remote log-ins 
from numerous terminals. 

Firmage believes the computer in¬ 
dustry is headed toward the third cate¬ 
gory. “The partitioned scenario is the 
midpoint of a convergence between the 
PC and mainframe model/' he says, be¬ 
cause it incorporates aspects of both 
distributed desktops and traditional 
shared logic. 
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software not available for 
hosts. Mainframes pro¬ 
vide top-of-the-line I/O 
performance, security, 
and manageability for 
central data. 

But as PCs and Unix 
systems become more 
sophisticated—as the ca¬ 
pabilities of systems con¬ 
verge—this three-tier 
model could fold into 
two layers, or even one. 

The trend began several 
years ago with the intro¬ 
duction of so perse rvers 
from companies such as 
NetFrame and Tricord 
(Plymouth, MN). Now it 
is accelerating into the 
fast-growing segment of 
commodity servers from 
AST (Irvine, CA), Com¬ 
paq (Houston. TX), Dell 
(Austin, TX), Digital 
Equipment (Maynard, 

MA), Gateway 2000 (North Sioux City, 
SD), Hewlett-Packard {Palo Alio, CA), 
and TBM (Somers, NY). 

There’s no hard-and-fast definition of 
servers versus superservers. A common 
rule of thumb in the past was that servers 
were uniprocessors that were used mostly 
for NetWare. Superservers were multipro¬ 
cessors meant for databases and other 
client/server applications. However, mul¬ 
tiprocessing and more robust OSes are 
starting to appear in lower-end systems, 
so the differentiation is becoming murky. 
Suffice it to say, superservers suit cus¬ 
tomers willing to pay a premium for ul- 
trahigh reliability and availability. 

The movement of mainframe features 
into servers entails boosting the perfor¬ 
mance and reliability of basic subsystems 
(i.e., CPU, memory, and storage), design¬ 
ing for greater capacity and expandability, 
and adding built-in system management. 
These changes basically define what sep¬ 
arates servers from desktop systems. 

More Robust PCs 

The first major area of improvement is in 
processing horsepower. In sheer process¬ 
ing terms, today's servers are every bit the 
equal of earlier-generation minicomput¬ 
ers and mainframes, A Pentium chip of¬ 
fers 100 MIPS or more of performance. 
The next-generation Intel P6 is expected to 
provide 250 to 300 MIPS, putting it 
squarely in the range of conventional main¬ 
frames. PC servers from numerous players 
are starting to support SMP (symmetric 
multiprocessing) configurations with two, 


four, or more CPUs, 
which can offer near- 
linear performance 
boosts if the OS and ap¬ 
plications are multi¬ 
threaded. 

The availability and 
acceptance of SMP will 
surge in the next few 
years because Intel has 
helped legitimize it 
through MPS (Multi¬ 
processing Specifica¬ 
tion), which first ap¬ 
peared in 1994 in 
shared-cache dual-pro¬ 
cessor Pentium systems 
(known by the code 
names P54C/CM). 
MPS is implemented in 
Intel chip sets and ex¬ 
tends to dedicated- 
cache, shared-memory 
configurations of Pen¬ 
tium (and eventually 
P6) systems. By estab¬ 
lishing a baseline standard, Intel has helped 
make SMP a commodity; server makers 
will thus have to resort to more special¬ 
ized features to stand out from the pack. 
IBM, for one, has aimed high by licens¬ 
ing the 400-MBps C-bus II technology 
from Corollary (Irvine, CA) for its PC 
Server 720, a 100-MHz Pentium-based, 
four-way SMP machine. 

Very fast processors rely on caches to 
bridge the gap between CPU and memory 
performance. Most Pentium desktop sys¬ 
tems provide 128 to 256 KB of external 
(level 2) cache memory, in addition to the 
16 KB inside the chip. Many servers (e.g., 
the Compaq ProLiant 4000, certain Tri- 
cord models, and the 
IBM PC Server 720) 
use 512 KB of cache 
memory. The PC 
Server 720 also 
sports a perfor¬ 
mance-boosting 
third-level cache, 
known as a victim 
cache, which buffers 
memory pages being 
returned from cache 
memory to main 
memory in the event 
of a cache miss. 

Server makers 
typically implement 
their own memory- 
bus designs to boost 
throughput. Com¬ 
paq’s TriFlex and 
Trieord’s PowerBus, 


for instance, both run 64 bits wide at 33 
MHz, for a peak rate of 267 MBps. Mem¬ 
ory configurations are also surging. The 
ProLiant 4000 server from Compaq ac¬ 
commodates up to 512 MB of ECC (error 
checking and correcting) RAM and 147 
GB of disk storage. The ES5000 super- 
server from Tricord accepts up to 1 GB of 
ECC RAM and a walloping 168 SCSI de¬ 
vices-—for a theoretical capacity of nearly 
half a terabyte. 

System I/O is improving as a result of 
the fast PCI (Peripheral Component In¬ 
terconnect) bus, which operates at speeds 
of up to 132 MBps (32 bits wide at 33 
MHz). Most servers use PCI to connect to 
storage and the network, and many include 
EISA or Micro Channel architecture slots 
for general-purpose add-ins. (Server mak¬ 
ers are dumping ISA because it is slow 
and can't be managed via software.) PCI, 
EISA, and Micro Channel architectures 
all permit self-identifying boards and soft¬ 
ware configuration, but vendors are edging 
away from EISA because it can’t be re¬ 
motely diagnosed and configured. 

PCI suffers from limited support for ex¬ 
pansion cards. AST and Digital both plan 
to bridge PCI buses together as a means 
of raising capacity (and, incidentally, of 
filtering bus traffic). However, bus bridg¬ 
ing can impose signal latency penalties, 
notes Larry Shintaku, manager of ad¬ 
vanced development for HP’s network 
server division. Another approach, em¬ 
braced by Apple, is to construct multiple, 
independently controlled PCI buses, which 
not only boosts aggregate I/O bandwidth 
but also affords a measure of redundancy. 

Storage performance is raised in servers 
by using faster drive interfaces, such as 
enhanced IDE and SCSI (in various con¬ 
figurations, up to 20- 
MBps “fast-wide” 
SCSI), The next 
wave is Ultra SCSI, 
which runs up to 40 
MBps and could 
someday climb to 80 
MBps. In the Unix 
world, but coming 
soon to PCs, are two 
new serial-interface 
standards that should 
further boost drive 
performance and re¬ 
liability; IBM’s SSA 
(Serial Storage Ar¬ 
chitecture) and FC- 
AL (Fibre Chan¬ 
nel-Arbitrated 
Loop). (See the text 
box “Faster Storage 
is Key” on page 52.) 

continued 


Your Next Mainframe? 


C l uste (-Server 6500 
NetFrame Systems 


Hie Nelframe’s clustered architecture scales 
up to 12-100 MHz Pentium processors, 
ificMog a two- or four-way SMP complex. 

It supports up to 2 G8 of shared memory and 
more than 500 GB of storage 
oi)l20 disk drives. 


PCs Acquire Mainframe Features 


Today's PC servers have every bit the 
processing power of earliegeneration 
mainframes, 

* 250+-MIPS CPUs 

* SMP 

* bigger caches, more memory and storage 

* faster disk interfaces 

* hot swapping, mirroring, RAID 

* redundancy of key subsystems 

* hardware diagnostics 

* 32-bit OSes 

* preemptive multitasking 

* system management 

* remote diagnostics 
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Faster Storage Is Key 

Storage speed is the most important per¬ 
formance factor in servers. After a period 
of relative stasis in storage interfaces, 
three technologies are emerging: 

Ultra SCSI 

Considered by some an interim step toward 
serial interfaces. Ultra SCSI represents the 
latest improvement to the decade-old 
technology. Ultra SCSI uses the same 
command set as its predecessors (l.e., SCSI-2 
in various configurations) and the same 
parallel ribbon cable. But by doubling the clock 
rate of the Pus, Ultra SCSI offers burst 
throughput of up to 20 MBps for 8-bit 
connections and 40 MBps for 16-blt 
connections, SCSI champions suggest that one 
final ratcheting of parallel SCSI technology 
might someday yield an 80-MBps rating. 

Serial Storage Architecture 

IBM's SSA is a serial implementation of the 
SCSI-2 command set, offering 20 MBps of 
bidirectional throughout, for a total capacity of 
40 MBps. {Plans call for capacity to rise to 200 
MBps in 1996.) SSA is implemented not as a 
Pus Put rather as a series of independent hops 
among up to 126 hot-pluggable, self- 
configuring devices, IBM intends it as a low- 
cost universal solution for local storage. Early 
supporters Include Adaptec, Conner, Future 
Domain, Micropoiss, MGR, and Western Digital, 

Fibre Channel-Arbitrated Loop 

Based on work done by the IEEE's Fibre 
Channel committee, FC-AL Is another serial 
interface that does not, despite its name, 
require a fiber connection. Based on SCSI 3 
commands, it offers data transfer rates of up 
to 200 MBps and supports 126 hot-pluggable, 
self-configuring devices on a loop. Promoters 
argue that FC-AL tolerates drive failures better 
and. because Of its dose ties to Fibre Channel, 
could be used as a universal Interconnect for 
both systems and storage. Supporters include 
Adaptec, BusLogic, Hewlett-Packard, Q-Logic, 
Quantum, MGR, and Seagate. SSA partisans 
fault FC-AL for being more expensive and 
consuming more power, IBM supports both 
interfaces: SSA for storage and Fiber Channel 
for system interconnect- 


Storage Interfaces 

Ultra SCSI (Burst throughput] 
[B-bit] j 20 MBps 

(16- bill 40 MBps 


Ser i a I St o r a ge A rc h itect u re 

Total capacity 40 MBps 


1996 (projected) 



Fibre Channel-Arbitrated Loop 


Sustained 



Improved Reliability 

Aside from performance 
and capacity, the fea¬ 
tures that are most driv¬ 
ing PCs to be like main¬ 
frames are improved 
reliability, diagnostics, 
and system manage¬ 
ment, Adoption of ECC 
memory, for instance, 
has exploded in the last 
few years. (The mem¬ 
ory chips are the same 
as normal; what's dif¬ 
ferent is that 10 or more 
bits are used to store 
each byte so that incor¬ 
rect values can be algo¬ 
rithmically detected and 
corrected.) PCs have 
long used the more pro¬ 
saic parity checking for 
memory chips, hut not 
across buses. Almost all 
servers parity-check all 
buses, and high-end sys¬ 
tems use ECC across bus and cache lines. 
AST has gone even further in its Manhat¬ 
tan servers, using ECC in the SCSI sub¬ 
system and disk controllers, says product 
marketing manager Chris Norman. 

For fail-safe operation, some servers of¬ 
fer redundant power supplies and fans. 
Others, such as IBM's machines, provide 
hooks into external UPSes (uninterrupt¬ 
ible power supplies). Today, only very 
high-end superservers today offer redun¬ 
dancy in the form of duplicate processor 
boards, system or I/O buses, and I/O con¬ 
trollers. 

Because a disk is the component most 
likely to fail, server vendors have given 
particular attention to storage reliability. 
This takes the form of both hardware and 
software capabilities, for example, RAID 
with sophisticated controllers and software 
to manage hot swapping, disk mirroring, 
backup, HSM, and preventive diagnostics. 

Management Issues 

“The main characteristic 
of mainframes was their 
system management 
structure,” says Michael 
Coleman, general man¬ 
ager Tor PC Servers at 
IBM, “They could run 
themselves” While Cole¬ 
man acknowledges that 
"we don't have that kind 
of maturity yet in the PC 
space," he and many oth¬ 
ers argue that the situa¬ 
tion is getting dramati¬ 


cally better. 

Built-in hardware di¬ 
agnostics make it possi¬ 
ble for software tools to 
monitor and report on 
system status, fix prob¬ 
lems on-line, and even 
take preventive action 
against system failures. 
The Pentium, P6, and 
PowerPC chips are able 
to report significant 
amounts of information 
about their status. In¬ 
strumented subsys¬ 
tems—including mem¬ 
ory, drive controllers, 
and buses—provide 
real-time status infor¬ 
mation. And OSes are 
shipping with better 
analysis tools, such as 
the Performance Moni¬ 
tor supplied with Win¬ 
dows NT. “From an 
instrumentation per¬ 
spective, Performance Monitor has many 
more objects than most mainframes ever 
had," says Mike Nash, the Windows NT 
Server group product manager. 

New PC-based system management 
platforms (e.g., IBM's NetFinity, Com¬ 
paq's Insight Manager, AST's Pereepta, 
HP's NeiServer Assistant, ALR's Net- 
Tune, and Intel's LANDesk) offer the hest 
of mainframe utilities with the added ben¬ 
efits of a GUI and desktop integration. 
These system tools typically address sev¬ 
eral key areas: inventory/asset manage¬ 
ment, storage management and backup, 
remote control, security, error logging, di¬ 
agnostics, performance monitoring, and 
capacity utilization. Some incorporate pre¬ 
dictive failure analysis, capacity planning, 
and software distribution or metering, 
Superservers do quite well with systems 
management, since this is largely how they 
justify their higher prices. For instance, 
tire Tricord Intelligent Management Sys¬ 
tem combines software, a dedicated 386 


What PCs have that mainframes don’ 


er preferences, user programming 
itributron of processing among frorcl 


uni 


Inexpensive components allow f 
customization 

Easier-to-use system managemi 
tools 


Where mainframes still excel 

* Multiuser OSes 

1 I/O architecture optimized for many users 

► Enterprise wide system management 
tools 

1 Enterprise applications 
1 Scalability 

1 Reliability and availability 
1 Security 
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M ost of todays client/server 
development tools force 
your applications to be driven by 
the outward appearance of things. 

Its akin to putting in ail the 
walls, windows and doorways of 
a building before the foundation 
and support beams are in place. 
You can build a small cottage that 
way, bur certainly not a skyscraper. 

The same principle holds true 
for client/server application tools. 
Especially if you are working with 
multiple databases and extremely 
large communities of users. 

Which is why you should 
consider evaluating our powerful 
2.0 version of Enterprise Developed* 


front-end 
or graphic, 
put all of your 
business rules an 
all of your data 
models in place first 
Then our SCAT 
C++ 

you with all of 
the transaction 
structures 
required 
for your 
graphical 


create with other C/S 


sets. The 
bottom line is 
scalable, robust, 
enterprise-wide 
applications in 
record time. 

So don't 
settle for a 
client/server 
development 
tool set that's 
just a facade. 

Call and 
enroll in our 


Symantec ErttCTfmse 
cruwEi that yfjur tlientfsmn tipphamum 
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is your client/server development 









ENTERPRISE DEVELOPER 2.0. 

for the Fastest delivery Of Robust 
Enterprise-Wide Applications. 

Unlike other client/server tools, 
Enterprise Developer 2.0 isolates 
the many complex components of 
client/server development in its 
own unique SCALE™ architecture. 

The foundation of this new 
architecture is a business model 
repository that centralizes and 
stores your logical data models, 
the data locations, and all of your 
business rules separately from the 
presentation services. 

So before you ever design a 


interface, delivering the complex 
logic that would take months to 

Enterprise Developer 2.0. 

SCAl.fc REPOSITORY 
Business Model: reverse/forward engineer 
logical data models from your databases. 
Store business rules for all of your client/ 
server applications View data models 
through interactive E-R Diagrammer. 
Database Trigger Express: optimize 
performance by partitioning business rule 
logic between client and servers through 
generation of database triggers. 


SCALE C++ OBJECTS 
Leverage the information in the 
business model to derive the master 
detail processing business rule 
enforcement, multiuser access* 
transaction integrity and data caching 
behavior for each application, 

Visual environment 

HAD u fostered through our active 
business model repository and a high 
level of default processing, shrinking 
developmentfrom months to weeks. 


SYMANTEC. 


MANAGING THE ENTERPRISE. 


Enterprise Developer Evaluation 
Program where you can examine 
the structural superiority of our new 
Enterprise Developer for yourself. 

T hen get ready to develop 
robust, dient/server applications 
that have the structural integrity 
to really scale across the enterprise, 

CALL 1-800-488-9914. 


Air for Ext. 9AP1 and request 
Enterprise Developer Evaluation 
Program information. US. only 
In Canada> cM 1-800-667-8661, 
extension 5518. In Australia, 

call 2-879-6577* 
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processor, nonvolatile 
memory, a modern, and 
interfaces to the server’s 
bus and power system 
in a package that can 
track server status and 
even call out to a pager 
for help. Battery back¬ 
up keeps Tricord's sys¬ 
tem running three days 
in the event of server 
failure, 

IBM's PC Server 720 
goes even further, by in¬ 
corporating a separate 
management bus called 
the PC. (It has to be 
separate, IBM says, be¬ 
cause it canT rely on the 
same components it's 
monitoring.) The 720 
also includes a service 
processor, a feature 
that’s lifted right out of 
mainframes, which tracks system status 
(Le., temperature, capacity utilization, and 
memory errors) and controls the power 
supply, variable-speed fans, bard drive 
hot-plug system, and a front-panel LED 
for displaying diagnostic messages. 

Many server makers have started sup¬ 
porting SNMP agents because SNMP is 
ihe de facto standard in network manage¬ 
ment. But to address system issues in a 
more standardized way, HP, IBM, Intel, 
Microsoft, and dozens of other vendors 


have created the DMTF 
(Desktop Management 
Task Force) and defined 
DML a cross-platform 
standard for characteriz¬ 
ing system attributes. In 
combination with the 
Microsoft- and Intel-led 
Ping and Play initiative, 
DM I should go far to¬ 
ward solving a major 
problem in distributed 
PC LAN systems—the 
inability to manage 
down to the level of the 
desktop. 

At higher levels in the 
management hierarchy, 
the tools are quite so¬ 
phisticated. Programs 
such as NetFinity are be¬ 
ing upgraded to talk to 
such frameworks as 
IBM's NetView and 
HP’s Open View. Even Novell's NetWare 
Management System (now a pan of Man- 
agcWise), which used proprietary agents in 
its early releases, is opening up to SNMP 
agents and being upgraded to fit into en¬ 
terprise management environments. 

Microsoft's NT System Management 
Server manages server applications and 
Windows-based desktop systems, bul some 
fault it for being too Windows-centered. 
“SMS is a good solution for homogeneous 
workgroups where you have Windows 


desktops and NT servers," says Eric 
Schmidt, chief technology officer for Sun 
Microsystems (Mountain View, CA). “But 
frankly, it’s a joke with respect to the en¬ 
terprise. 1 ' 

Future Tension 

Given how PCs are getting to be more like 
mainframes, what does the future hold? 
Will centralized or distributed systems pre¬ 
vail? Will computers become more spe¬ 
cialized and differentiated, or more com¬ 
moditized and software-defined? 

One direction seems inevitable: Com¬ 
puting is evolving into more of a service, 
or information utility, in which the user 
neither knows nor cares what hardware or 
software is running at lire back end. “What 
1 wish for is a plug in the wall," says Jen 
Edwards, director of transaction services at 
Tandem Computers. 

In this scenario, the user interface hides 
the complexity of the network, and the 
network exposes an endless wealth of re¬ 
sources. Bill Gates has abbreviated this 
notion in his oft-repeated phrase, “infor¬ 
mation at your fingertips." 

Implicit in this vision is the concept of a 
single system image. This was relatively 
easy to provide if you were running on a 
centralized system or cluster* but it's much 
harder to creaLc and maintain in a distrib¬ 
uted environment (especially if resources 
are free to join and leave the network dy¬ 
namically). Networking companies are 
paying attention to this problem, because 




The Late 1950s: 

IBM’s Top Business Computer TD]Vf 

The IBM 705 Electronic Data 
Processing Machine, designed for ^ 

business and accounting applications, ******** 
was announced in 1954. The CPU with 
memory rented for $14,000 a month. 

Other components, which included a 
tape-control unit {$2000), record- 
storage unit 1 $24001, printer and / 

p ri liter co ntrol unit 1$ 1SQ01 r card 
punch I$1050), and card reader 
($2400), boosted the rental to more 
than $20,000 a month. A computer 
operator might earn $500 a month; an / 

EDP exec utive, $ 1400. / sr 2^: 

O Hie CPU, a vacuum-tube arithmetic and '' / 

logical unit, had a bitift-itt 20,000-character 
ferrite-co re memory that featured a 17- / ^ 

microsecond character cycle dining 

processing. / *"“■ 

© Tape units fed data at a rate of 15,000 ^ L~ 

characters per second. A reel of tape held 5 
million characters at a density of 200 "•* I 

characters per inch, fr 
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I magine roaring through the devel¬ 
opment process in a fraction of 
the time it rakes with Microsoft 
Visual C++ or Borland C++. All you 
need is new Symantec C++ 7.0 with 
full support for Windows 95 Preview 
Program, Windows NT 3.5, Windows 
3.1 and DOS. 

THE First truly Object- 
Oriented C++ Environment. 

Symantec C++ 7.0 is die only C++ 
chat lets you architect and navigate your 
application with a dynamic Class Editor 
and graphical Hierarchy Editor. This 



Vteual C++ 2.0 


Symantec C++ 7.0 


Average of3 builds done on Pentium Processor using the debug torsion of MFC 3,0 with 
VC+ + 2.0 makefiles. Borland excluded due to lack ofsupport for MFC. 


6.0— the world s fastest linker. 

For building great Windows 


and Debugging Environment (I DDE) 
provides the most powerful debugging 


Architect. Navigate. Build. Debug. 

New Symantec C++ 7.0 Is The Fastest Way To Do It All. 


great new system incrementally parses 
your C and C++ code and displays an 
up-to-date structural model of your pro¬ 
gram without compiling. But that's 
only the beginning. It also lets you 
modify any class’s inheritance graphical¬ 
ly. Plus it automatically locates any dass 
implementation, and much more! 

The NetBuild Revolution. 

Now you can build applications 
faster than you’ve ever imagined. With 
the new NetBuild 1 ," you can automati¬ 
cally distribute the build process over 
multiple computers on your LAN, dra¬ 
matically redudng build times. 

In addition, AppExpressT Class- 
Express™ and ProjectExpress,™ give you 
Wizard-like functionality to boost your 
productivity. 

And to make your link-cycle light¬ 
ning-fast, theres new 32-hit QPTLINK® 


resources easily, we’ve added 
Resources tudio - die new OLE 2.0- 
based resource editor that supports the 
widest range of Windows resources 
including Windows 95. 

POWER DEBUGGING FOR 
Windows 3.1 And NT. 

Symantec's Integrated Development 

Class Editor And 
Hierarchy Editor 

dramatically increase your productivity. 

NetBuild 

distributes the buildprocess news net¬ 
worked resources fir the fastest build times. 

Support For Windows 95 

Preview as well as Windows NT 3,5. 
Windows 3.1 and DOS. 

AppExtress, ClassExpress 
And Projectt Express 

automate time-consuming tosh. 

OPTL2NK*6.0 

is the fastest tinker in the world. 

IDDEWith 16 And 
32-Bit Debugging 

firWoubm 95 beta, NT3,5&Wmekmjs3.1 


SYMANTEC. 


features including Thread View, 
Inspector View, hardware watchpoin ts 
and low-level debugging. 

Of course, all of these productiv¬ 
ity-boosting tools are integrated 
with a language that supports key 
standards like ANSI C++ (excep¬ 
tion handling, templates and 
RTTI) and NT structured excep¬ 
tion handling. And unlike Borland, 
Symantec supports MFC and 
includes it free. 

In short, no other C++ lets you 
do it ail this fast. Call the toll-free 
number below and see for yourself, 

l vr e £ demo C 
| Sec how Symantec C++ 7.0 architects* navigates, | 
_ builds and debugs faster than 
1 any other C++, 

^ fir Extension l )AP2 now fir your 
| fire demo CD and d?e name of the C++ 

dealer nearest you. 


Offer «Ll 1 in UAJl. rj,Jy. For Wafer wfetinJliu 
All other CMdenmfes are the property of their 


OinadiL tall 3 -800-667-6661 .at. 551.3. Lti Auiie alia, uill 2-^79-6577. in JAirope, cill 31-71-353 E t E. SyntmiK, MetEiiiild and OITliNK air n 

HoUch. AJE fi$hia reserved- EJevefoperi wishing io uae Windows 95 Pmriew hognm filet mime sign a beta agreement with rcsii»«wn» ftw the u«r of those files- Q 1 +15 Syrnsmcm; Coijwratio 
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PC Software Gets More Potent 


Pc OSes are growing up, OS/2 and 
Windows NT are 32-bit flat-memory sys¬ 
tems that run in protected mode, multi¬ 
task preemptively, and support virtual 
memory—all classic mainframe features, 

“A protected-mode OS is the key to 
robustness in PCs," says Roger Alford, 
president of Programmable Designs (Ann 
Arbor, Ml). Carl Amdahl of NetFrame Sys¬ 
tems (Milpitas, CA) concurs: ' You have 
to be able to kill an application and have 
the OS stay alive and well." 

Windows NT could have a very bright 
future as a general-purpose server OS 
because of several crucial architectural 
features. It was designed to be both a 
client and a server—in peer and client/ 
server networking schemata—and is 
both a NOS (network operating system) 
and an applications platform. It was also 
written to ride on a HAL (hardware ab¬ 
straction layer), which hides the specifics 
of the machine behind a generalized in¬ 
terface. Because of HAL, NT has been 
successful ty ported to a variety of sys¬ 
tems built on x86, Alpha, PowerPC, and 
Mips processors. NT also supports SMP 


if it is effectively solved, it won't mailer to 
users whether they are attached to a host, 
a server, or a network of PCs, 

"'What you want is to be able to plug 
into a single wire and see a consistent set 
of services/ 1 says Finnage, “NDS [die Net¬ 
Ware Directory Service in release 4.x, 
which provides for a single network log-in] 
was a first step; next we want to provide a 
single image of the network file system/ 1 
Volumes would thus be completely logical 
and locationless, so you could map to any 
resource on the network. 

Of course, a single system image does 
not imply that all or even any of the pro¬ 
grams you use are executing on a central 
server using the shared-logic model of 
mainframes and minicomputers. But sig¬ 
nificant parts of a distributed application 
could be executing on a central system, 
depending on such factors as the location 
of the target data, network load balancing, 
or the capabilities of the central machine 
(ue„ if it is optimized for ad hoc queries, 
floating-point calculations, or rendering). 

The Cost of Data 

One of the main factors encouraging dis¬ 
tributed computing is the cost of data com¬ 
munications, in terms of both performance 
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(symmetric multiprocessing), software- 
and hardware-implemented RAID, and 
performance monitoring. 

OS/2 is available with support for SMP 
and will soon run on the PowerPC, Net¬ 
Ware support for SMP is expected to 
ship this summer. And the full gamut of 
high-end OS features—Including 32-bit- 
ness, multitasking, SMP support, and 
management tools—has been available 
for years in SCO Unix, Novell T s UnixWare, 
and Solaris for x86 and Interactive Unix 
from SunSoft. 

Though NetWare's performance ben¬ 
efits from kernel-mode operation, its re¬ 
liability suffers: The NOS is subject to 
crashing from conflicting NLMs (NetWare 
loadable modules). Fortunately, this isn’t 
the problem it would be in a general-pur¬ 
pose OS, because end users typically 
don't load software onto servers. But 
NetWare must evolve task isolation and 
preemptive multitasking to become a 
credible application server, which is pre¬ 
cisely what Novell plans to do in Super- 
NOS, a next-generation OS combining 
NetWare and UnixWare. 


and money. Pushing data out lo the Held, 
closer to the people using it (he., putting 
data onto LAN servers instead of requiring 
users always to fetch it from a central com¬ 
puter), can improve access speed and re¬ 
duce communications 
costs. It also creates an 
enterprise-wide paral¬ 
lelism, because users at 
multiple sites can deploy 
processing resources si¬ 
multaneously against lo¬ 
cal copies of a shared 
database. 

But this begs a vital 
question: If communica¬ 
tions were to approach 
limitless bandwidth and 
zero cost, would system 
managers choose a cen¬ 
tral i zed model because 
of its inherent advan¬ 
tages in security and 
data management? Or 
do other factors, such as 
hardware cost and seal- 
ability, make distribution 
more desirable? 

IBM's Baum asserts 
that high-bandwidth 



communications can promote either cen¬ 
tralization or decentralization, (The for¬ 
mer, because it reduces the penalty of ac¬ 
cessing shared data; the latter* because it 
makes distributing data faster and less ex¬ 
pensive.) But bandwidth isn't the only fac¬ 
tor. Latency is also a key performance is¬ 
sue, “ The speed of access to disks is much 
better—on the order of milliseconds—if 
you're closer, compared to hundreds of 
milliseconds or more if you go out across 
the network," he says. Certain classes of 
problems have an “affinity" for data and 
are thus belter addressed on a centra) com¬ 
puter. 

Centralization doesn't imply using tra¬ 
ditional mainframes; you can build net¬ 
works around fault-tolerant Unix machines 
or NetFrame superservers. Vendors of such 
mainframe-replacement systems normally 
sing the praises of centralization* “Tan¬ 
dem has been able to do distributed pro¬ 
cessing forever, with a single system image 
across hundreds of processors," says 
Edwards. “But people still choose to cen¬ 
tralize because of security and easier sys¬ 
tem management." And, she adds, cen¬ 
tralized systems reduce MIS staffing needs 
compared to setups that require a system 
administrator in every office. 

“It's easier to distribute applications 
rather than data,” Amdahl says. He adds 
that distributed data is harder to control, 
and you have to administer tricky data¬ 
base tasks, such as replication and ver¬ 
sioning, “The last tiling IS people want to 
do,” Amdahl says, “is to partition data 
across more than one machine." What hap¬ 
pens if the network breaks and parts of the 
database become inac¬ 
cessible? 

One application 
where centralization 
isn't questioned is 
v ideo-on-demand, 
which explains why 
makers of both main¬ 
frames and massively 
parallel supercomputers 
are pursuing video serv¬ 
ing with such interest. 
In video-oti-demand, 
one copy of the video 
file is maintained at a 
central location, and it's 
streamed out to users 
over a switched net¬ 
work, not copied to their 
local devices. (This 
model would hold true 
for any application in¬ 
volving a static data 
source accessed by mil¬ 
lions of users.) 

continued 












No other 
sound card 
ever made 
this kind 
of uproar. 
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tk Blaster 


“I heartily recommend thv Blaster 
AWE32. The 100% sound-effects compatibility 
and impressive musk capabilities, make 
AWF32 an excellent all-round performer." 

“To me, using a compurer without sound 
and music is like driving a Lambotghini 
without the roar of its V12 engine. The 
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I "Cmivc Labs just keeps on improving on 
t ic csign rhat made it famous. This latest 
revision ofThe Sound Blaster features a host 
of innovations. For example, it has both a 
-voice FM synthesizer and a 32-voicc digital 
sample playback synthesizer for more realistic 
MIDI sounds. The QSound feature delivers 
surround-sound effects to your WAV files or 
you can choose to enhance them with such 
effects as stuttering and echo. Lots of useful 
applications come in the box, too, including 
the easy-to-use VoiceAssist speech-recognition 
software and well-rounded TcxtAssisi for 
tcxt-to-speech tasks." 
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AWE32 is completely compatible with the 
whole range of Sound Blasters The MIDI 
side of the AWE32 has been enhanced to 
provide it with the kind of sound you would 
expect from a professional synthesizer.” 

“—if sound quality and performance is 
important, you can’t go wrong ” 
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“Foj flexibility necessary lot business- 

related audio, turn to the Creative 
Labs Sound Blaster AV/E32. which 
B|| in sands out with decent sound quality 
and excellent software that includes 30 sound and 
text-to-speech and speech recognition capabilities. 
«s tavish documentation is another welcome teature. 

The AWE32 gave us the smoothest rides and the 

best sound in the games we tested " 
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realive Labs has long been the leader in this 
n^arket with its Sound Blaster series setting 

the standard for PC sound. The$399AWE32 

; S the most advanced <^d in the Creative Ubs 
neU P h ,,as ever ything y0 u*d want in a 
general-purpose audio board.” 

Wl/fieciiijr '§4 


It seems the Sound Blaster" 


AWE32 has the critics buzzing. 
For the first time, it puts 
awesome professional studio sound 
within the reach of the hungry 
audiophile. And of course it’s genuine 




Sound Blaster compatible. So now that 
you’ve heard the experts’ opinion, how 
about coming up with one of your own? 
Simply visit your local ^ 

^ Creative Labs dealer. Or 
call 1-800-998-5227 Ext. 121. 


©1995 Creative Technology Ltd. Sound Blaster. Sound Blaster AWE32, Creative, multimedia is Creative, and Sound Blaster Compatibility Logos are trademarks of Creative Technology Ltd. U.S inquiries: Creative Libs 1-800-998-5227. 

International inquirie*- Creative Technology Ltd.. Singapore. TEL 65-773-0233 FAX: 65-773-0353. AU rights reserved 
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The Software Mainframe 

At the other end of the spectrum are ad¬ 
vocates for decentralization, who argue, 
in effect, that the software is the main¬ 
frame. Firmage asserts that attributes such 
as security, manageability, and even seal- 
ability are no longer confined to central 
systems. “The major disadvantage of cen¬ 
tralization is the loss of flexibility/' he 
says. By contrast, with a NOS that virtu¬ 
alizes resources and offers mainframe- 
class management tools, “all you have to 
do is plug in commodity servers, and the 
network software can migrate storage and 
services among them.” 

This scenario can also offer improved 
availability. “You have fault tolerance built 
in because you have to replicate informa¬ 
tion around the network from the start,” 
Firmage says. “If you take down a server, 
or it fails, everything else stays live.” Some 
argue, as well, that distributed systems are 
more scalable, because you can add new 
nodes to a network more easily than adding 
additional power to a central server. 

Among the most vocal advocates of dis¬ 
tributed systems is Dave Patterson of the 
computer science division at the University 
of California, Berkeley. Patterson and his 
colleagues have developed a distributed 
version of Unix called GLUnix (an abbre¬ 
viation for Global Unix) that lets them turn 
the entire network into a shared pool of 
processors, memory, and disks. “Disk, 
DRAM, and CPU cycles are all valuable,” 
Patterson says. 

Studies show that on average more than 
60 percent of the CPU capacity of a net¬ 
work is idle. If you need to run a large 
batch job, why not have the network farm 
it out to the unused PC of a colleague 
who’s out of town? “If you have a big pro¬ 
gram and it doesn’t fit on your desk, GL¬ 
Unix can harvest the 
DRAM elsewhere by 
memory paging over the 
network,” Patterson says. 

Similarly, it can “steal” 
cycles from remote 
CPUs or “borrow” disk 
space from remote disks. 

“This opens up new ap¬ 
proaches to traditional 
system services—virtual 
memory, file caching, 
disk striping—as well as 
opportunities for large- 
scale parallel processing 
within an everyday com¬ 
puting infrasuucture,” he 
says. 

Taking a cue from 
RAID, you might call 
this concept RAIS, for 


redundant arrays of in¬ 
expensive systems, be¬ 
cause it’s founded on the 
precept that high-volume 
commodity PCs arc the 
cheapest form of CPU 
power. Patterson asserts 
this point vehemently. 

“You can buy a whole 
PC for less than the cost 
of a processor module 
designed for a small-vol- 
ume, specialized back¬ 
plane,” he says. “The 
problem with servers is 
that their backplane 
doesn’t get better as you 
own it. You pay a real 
premium to buy SMPs 
and servers.” 

As appealing as RAIS 
may be, however, many 
people doubt it will ever 
be practical. “Not all 
problems are amenable 
to being distributed across a large number 
of smaller machines,” says Amdahl. The 
problem with cycle stealing, he and others 
contend, is that CPU power is less expen¬ 
sive than network bandwidth. The logistics 
and overhead of software coordination 
could outweigh the benefit of stealing cy¬ 
cles. and managing a distributed network 
could cost more than the savings in hard¬ 
ware expenditures. 

Furthermore, argues Mike Perez, vice 
president of engineering for Compaq’s 
systems division in Houston, Texas, com¬ 
bined commodity boxes don't necessarily 
equal the capability of a robust server. 
Compaq aims to stay in the mass market 
and doesn’t want to build “washing-ma- 
chine-type systems.” Perez says. “But we 
still need some amount 
of fault tolerance and 
reliability inside our 
servers.” As soon as 
you differentiate clients 
from servers, you’ve 
moved away from 
RAIS. 


Clustering 

The unifying environ¬ 
ment that creates a sin¬ 
gle system image out of 
a variety of systems is, 
of course, the network. 
Even if Patterson’s vi¬ 
sion of commodity 
peers doesn’t come into 
widespread use, sys¬ 
tems on networks will 
ultimately have to be¬ 


have as if they are part¬ 
ners. One promising de¬ 
velopment along these 
lines is clustering , 
which is migrating to 
PC LANs from main¬ 
frames and minicom¬ 
puters. Clustering pro¬ 
vides a path to higher 
performance while 
maintaining a single 
system image. 

Digital, which has 
extensive experience 
with clustering VAXes, 
has implemented Win¬ 
dows NT-based tech¬ 
nology that can span 
systems built on x86 
and Alpha processors. 
Digital's software lets 
multiple systems linked 
across a LAN (no spe¬ 
cial hardware intercon¬ 
nect is required among 
the clustered devices) share a single logi¬ 
cal address. A benefit is higher availabil¬ 
ity without the penally of redundancy. 
“Mirroring wastes a whole system,” says 
Dave Glasson, Windows NT marketing 
manager for Digital. “With clustering, you 
can use both systems on-line, and if one 
fails, the other takes over.” 

Glasson says that centralization is at¬ 
tractive because it lets system managers 
concentrate CPU, disk, and management 
resources where they will get the biggest 
bang for the buck. “The question is 
whether you have to do this with hard¬ 
ware," he asks. His conclusion, which is 
reminiscent of Patterson’s view, is that 
software is a more cost-effective way to 
agglomerate. “It’s easier to justify buying 
cheaper devices and turning them over 
every few years.” Glasson says. 

So the mainframe of the future will be 
made of PCs—more robust than ever but 
still not the equal of mainframes—in com¬ 
bination with other systems. Both the net¬ 
work and the software will deliver the tools 
to create a virtual mainframe. And users 
will appreciate the best of both worlds. 
“|Our customers] aren’t sorry about mov¬ 
ing computing power closer to end users— 
that’s the right thing to do,” says Pam 
Casale, director of marketing for enter¬ 
prise technology at Legent (Hemdon, VA). 
“But they want the efficiency and pro¬ 
ductivity of remote data with the central¬ 
ization and control of traditional systems.” 
In other words, they want it all. ■ 


Andy Reinhardt is BYTE's West Coast bureau 
chief. 


HP NetServer 5/66 LM2 
Hewlett-Packard Co. 



The HP NetServer LM2 sports a pair of 
66-MKz Pentium processors for SMP, up to 
384 MB of ECC or parity memory, and 
supports 18 GB of hot-swappable storage. 


Symmetry 5000 SE60 
Sequent Computer System 



The Symmetry 5000 SE60 supports as many 
as 30100-MHz Pentium processors, 

3.5 GB of ECC memory, and up to 
384 SCSI-2 disk drives, for a 
total of L7 terabytes of storage. 
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Looking For A Simulation System That Has It All? 


‘In our search for a simulation software, we found 
Vaylor II to he the most complete package at the Itest 
rice. Ihe sales person presented us with an inhouse 
emonstration that was far more interesting and in - 
irritative than any of the others given to us. Most 
• nportantly, their customer sendee clinched the sale, 
heir technical support, users conferences and news - 
’tiers are all superior to those of their competitors !" 

id ward Nishet, 

Senior Industrial Engineer 
Hiilips Consumer Electronics 


'Taylor II ts a very capable simulation package and 
dll he a pomrful tool for us .” 

lobert Duke, Manager, Supplier, 
development Team 
dorton International 




I’ve Got What You’re Looking For... 



aylor II offers pop-up menu modeling and editing... 



..simulation with schematic 21) animation... 



..design of experiments with confidence intervals... 





...5(H) pages of on-line help... 


...or (with a click of the mouse) 2 1/2 I)... 


...result analysis in reports and graphs... 



...self-running presentations. And much more. 


...curve-fitting for input analysis... 


Distribution Fit Analysis 


Ill HI .J 

I pjfcwi ifif.it Mill MB 

£ mm 1 


Taylor II - Manufacturing and Logistics Simulation 

F&H Simulations: Software, Training and Consultancy - For more information, in-company presentations or the free demo disk, call F&H Simulations. 
Europe: F&H Simulations B.V. - Spoorlaan 424 - 5038 CG Tilburg - The Netherlands - Phone: +31 13 366344 - Fax +31 13 427516 
Germany: Phone: +49 211 322151 - Fax: +49 211 322897 - U.K.: Phone +44 71 4300945 - Fax: +44 71 4051689 
U.S.A.: F&H Simulations Inc. - P.O. Box 658 - Orem 84059, Utah - Phone: (801) 224-6914 - Fax: (801) 224-6984 
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Olivetti Echos 20 Series 


Before choosing an ultralight 
portable PC, count to ten. 



I THE 1.8-KG 
COLOUR 
PORTABLE 

Echos 20/C is a 
tally ultralight colour 
portable, weighing in at 
only 1.8 kg. Its compact 
dimensions are best 
expressed in millimeters: 
264 x 190 x 38. Just wide 
enough not to skimp on 
the keyboard, just deep 
enough to mount the 
biggest screen in its class, 
and just thick enough to 
contain all the features 
you need. And Echos 20 
with a monochromatic 
screen is even slimmer 
- a mere 35 mm, 
or 1 3/16 inches. 


9.4 -INCH 
DSTN 
COLOUR 
DISPLAY 


Some things just cannot 
be miniaturised (like 
your presentations), so 
Echos 20/C has a new 
generation high-contrast 
9.4” DSTN colour display 
This excellent screen is a 
big as any in the subnotc 
book class, and bigger 
than many found on 
heavier and costlier 
portables. A Vesa local 
bus and new Fast IDE 
interface interact to 
elaborate graphics ir 
256 colours with 
surprising speed. 


HEAVYWEIGHT 
PERFORMANCE 

This mggedly elegant little 
package outperforms many 
bulkier machines. Your graphics 
really move thanks to a Fast IDE 
interface and Vesa local bus, and 
Echos’ 4MB of RAM easily expands 
to 20 MB. With 11DU ranging from 
170 to 240 MB and 
top-performing Intel 
486 CPUs, Echos Ls 
a no-compromise 
solution for your 
business. 


3 LOW CONSUMPTION 
3.3-VOLT 
CIRCUITRY 

Unlike most portables, 
Olivetti Echos employs energy 
efficient 3.3-Volt circuitry for its 
CPU, chipset and memory. That 
means Echos 20 with B/W screen 
can sustain five consecutive hours 
of intensive use (run-down test with 
NiMH battery). Its APM-compliant 
power management system is so 
efficient that it can stay in suspend 
mode for 143 hours - almost 
6 days. 




5 

array 


PLUG AND PLAY EASE 

A Phoenix plug and play 
driver ensures that Echos 
instantly recognises a vast 
of PCMCIA cards. Olivetti 


PCMCIA type III slot 



























s also equipped these ultralights 
th print drivers for more than 
major types of printers, so you 
n print easily using almost 
yone’s printer without 
-configuring. Other user-friendly 
aches include a battery life icon 
at’s always visible and on-line 
ier Manuals. 


5 FULL-SIZED 
KEYBOARD 

Olivetti has exploited 
every available millimeter 
width in giving you a keyboard 
at won’t cramp your style, 
le letter and number keys are a 
II 17 mm on each side - like a 


Comfortable keyboard 



sktop. The built-in trackball is 
xinted at right beneath the 
;play in an ergonomic, flexible 
se which coddles your thumb as 
iu point the cursor. There are two 
eking positions, one on the right 
ar corner and a second opposite 
trackball for left-handers. 


Ergonomic trackball 



7 UNLIMITED 
FLEXIBILITY 

Echos imposes no limits on 
your productivity. The HDU is 
field-service upgradable, and widely 
available standard SIMM RAM 
expansion modules of 4, 8 or 16 
MB are a snap to install using only a 
screwdriver. 


Full connectivity 



The integrated PCMCIA Type III slot 
with Phoenix driver gives you uni¬ 
versal connection availability: 
fax/modem, local network and host 
I/O, HDU enhancement, and more. 
Serial and parallel ports are standard, 
and a range of options includes 
external FDU, port replicator, VGA 
adapter and spare battery. 


8 WORK AT 10,000 FT. 

That’s right. You can use your 
Echos up to a height of 
3,000 meters. In addition to 
certifiying the reliability of its com¬ 
ponents, Olivetti subjects Echos to 


Ultraslim design 



a battery of tests to ensure that it 
meets the highest standards for 
resistance to shock, cold, heat, 
pressure, humidity, radio 
interference, vibration, noise and, 
of course, altitude. 


9 TESTED WITH 
HUNDREDS OF 
HW/SW PRODUCTS 

Olivetti’s commitment to indu¬ 


stry standards and compatibility is 
only fitting for a company that Is 
the N° 1 supplier of multivendor 
service in Europe. Echos 20 is 
tested compatible with over 100 
leading software packages and with 
the products of all major PCMCIA 
card suppliers. Use it today in the 
knowledge that you will be able to 
use it tomorrow, no matter how r the 
I.T. market evolves. 



the two standard warran¬ 
ties applicable to every Echos, one 
national and one international. If 
your work takes you abroad, take 
your Echos. And your Echos will 
automatically bring its guarantee. 
For even more peace of mind, 
Olivetti Service Plus offers a wide 
range of warranty extensions and 
additional services to meet your 
individual needs. All this is sup¬ 
ported by Olivetti’s international 
network of 3,500 Dealers and 
Systems Partners and 15,000 tech¬ 
nical specialists. 


For further information telephone: 

Austria (1)816940 • Belgium 
(2)2299111 Denmark (31)201000 
Finland (0)88741 - France 
(1)49067000 • Germany (0130)843300 
Greece (I) 9373800 • Holland (071) 
319931 - Israel (3)7516879 
Italy (167)012587 -Norway 
(22) 186100- Portugal (I )3558260 
Spain (900)370370 • Sweden 
(8)59005200 • Switzerland (1)8391565 
Turkey (212)2750810 
U.K. (0800)447799 
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Solutions Focus 


On-Line Text-Retrieval System 



Anthony Brie he) I of 
the British Library 


DICK FOUNTAIN 


A Bibliophile’s Heaven 

The government-funded BL is one of the world's oldest and most 
important libraries, exceeded in size only by the LIS, Library of 


Learning the Lessons 

Why did the BL want to computerize? OPAC system manager 
Richard Carpenter says, “We wanted to provide an automated 


¥■ 


T o organizations buried in paper, computerization is 
both a dream and a nightmare. The dream is easily 
accessible company records that exist as electronic 
documents. The nightmare? Transforming current and 
historical paper records into on-line documents can be excruci¬ 
ating, due to the sheer volume of paper and the variety of formats. 
The British Library has successfully faced this challenge, con¬ 
verting its massive and unw ieldy paper catalogs into an on-line, 
easily searchable resource. Just one of die BL*s catalogs fills 
366 volumes of 500 pages each. The catalogs describe a collec¬ 
tion of some 18 million books (which grows by 1000 books a 
week). The new OPAC (On-line Public Access Catalog) system 
lets researchers perform detailed catalog searches rapidly in a 
multitude of languages. 

The BL’s solution uses personal computer clients running 


Windows (for multiple font handling), A two-tier client/server 
structure fields queries from the clients and accesses the full- 
text retrieval system. While the fully inverted file index is large 
(about 5 GB ) f it is fast and contains every word in the catalogs. 
The fact that OPAC was delivered on time and does its job ef¬ 
fectively offers lessons for companies making the transition from 
paper-based records to electronic documents, especially where 
multiple languages and search capabilities arc important. 


Congress, which contains 27 million books, and the Russian state 
library. Of the BL's 18 million books, about 30,000 are on open 
public access in the famous neoclassic Round Reading Room, 
where Edward Gibbon wrote The History of the Decline and 
Fall of the Roman Empire and Karl Marx wrote Das KapitaL 
There are now several more reading rooms, because the BL has 
taken on the responsibility for housing the nation's patents, news¬ 
papers, periodicals, science reference and map libraries, and of¬ 
ficial government publications. There are also special collec¬ 
tions, such as the India Office Records, sound archives, and the 
Oriental Collection. The total number of items the BL has charge 
of is a staggering 150 million. 

Every U.K. publisher must, under law. lodge copies of new 
books, magazines, and newspapers with the BL, so the vast col¬ 
lection is growing. During 1994 alone, 68,000 books and 180,000 
issues of newspapers were added. 

In the dream world of boosters of the 
information superhighway, all this ma¬ 
terial would already be digitized and 
available on-line. A glance at those num¬ 
bers, however, suggests that this will take 
years, or even decades, to achieve. Also, 
the collection contains documents in sev¬ 
eral hundred languages, living and dead, 
many in ancient scripts for which OCR 
scanning is still a distant prospect. 
Cataloging such a collection is an 
enormous task, and it's here that the BL 
has successfully applied computer tech¬ 
nology. The BL's major printed catalog 
was published in 1971 as the “General 
Retrospective Catalog of Primed Btx.iks“ 
in 366 volumes. It and other 
catalogs arc now' available 
electronically as the OPAC 
system. Users of the reading 
rooms can browse OPAC via 
personal computers, some fit¬ 
ted with touchscreens, run¬ 
ning Windows-based soft¬ 
ware, 

OPAC has been installed 
in the Round Reading Room 
and several others. It’s amus¬ 
ing to speculate how famous 
users of the room's past, say. George Bernard Shaw or William 
Butler Yeats, would have reacted to the glowing monitors. 


Problems with 
bales of paper 
documents? The 
British Library's 
catalog of millions 
of items goes 
on-line. 


The British Library’s Catalog 


62 BYTE MAY 1995 
















Is On-Line 


COMPUTERIZING A LARGE MULTILINGUAL CATALOG 


book-request system to improve the efficiency with which we 
deliver books to our readers, and that more or less dictated that we 
automate the catalog, too.” This long-term goal of fully auto¬ 
mated book delivery was broken down into three subsystems: 
OPAC, RAS (Reader Admission System), and ABRS (Auto¬ 
mated Book Request System). 

OPAC was built first. Before going ahead with full develop¬ 
ment, the BL built a small prototype system based on the BL’s old 
IBM mainframe database and Acorn Archimedes personal com¬ 
puters as terminals. The prototype system let the development 
team play with some user-interface ideas that found their way 
into the final product, but otherwise the prototype was com¬ 
pletely scrapped in favor of a clean start. 

The U.K. consultancy firm Hoskyns, working with the BL’s 
own computer staff, carried out the design-and-analysis phase 
for the full OPAC system. In-house staff performed the build-and- 
integration phase, assisted by freelance programmers and proj¬ 
ect management advisers from Hoskyns. OPAC employed be¬ 
tween eight and 10 programmers for over three years (four were 
full-time BL employees; the rest were freelance), spending around 
26 worker-years in all. The project's cost approached £1.8 million 
(US$2.7 million). 

The most obvious lesson learned from implementing OPAC is 
that modularity is the key to managing system complexity. Mod¬ 
ularity pays off all along the route, from coding through mainte¬ 
nance to future upgrading. Both hardware and software in the 
OPAC system are modular. 

OPAC employs a split-level client/server architecture that has 
proved effective in balancing out communications loads even 
when using lines of relatively modest bandwidth into the data 
server. Using RPCs (remote procedure calls) turned out to be a vi¬ 
able way to do networked queries because it simplified the writ¬ 
ing of the search software and helped isolate the software/hard¬ 
ware dependencies, allowing for easier upgrades. 

The choice of a fill 1-text retrieval system rather than a more con¬ 
ventional RDBMS (relational database management system) 
proved invaluable in accommodating a mass of legacy texts in 
variable formats without losing the power to search them at will. 
Full-text retrieval also removed the need to second-guess what 
terms might need to be indexed in new texts, which in the case of 
a library as diverse as the BL would be almost impossible. Many 
businesses could benefit from taking a similar approach. This 
would enable users to retrieve documents using criteria that were 
not thought of when the business first filed them and to answer 
previously unexpected questions. 

During the development of the software, things did not al¬ 
ways run smoothly. Some of the modules slipped behind sched¬ 
ule, but OPAC’s modularity helped absorb such delays. Forex- 
ample, the data-server back end was running earlier than expected, 
so the team began loading catalog data before some of the soft¬ 
ware modules were finished. This saved time that was allocated 


The Problems 

• A paper-based catalog of 18 million 
volumes and a growing collection of 
documents. 

• Catalog entries are in multiple languages 
and alphabets. 

capabilities on any word in any language. 

• Require fast response to searches. 

• Users who are not computer-literate, 
is desired. 

The Solution 

• A two-level client/server architecture on 
Digital minicomputers running Ultrix, 
using TCP/IP and RPCs as a query 
language. 

• Full-text word search in multiple 
languages. 

• User terminals are midrange PCs with touchscreens. 

• Windows TrueType fonts display multiple alphabets. 

• The Internet gateway is a Digital minicomputer running 
Ultrix. 

The Benefits 

• Simplifies catalog additions and 
updates. 

• Allows rapid searches of a large catalog. 

• Searches in multiple languages. 

• Enables a follow-on system for book 
request and retrieval. 

• Supports Internet access. 



• Internet access 




Lessons Learned 

• Modular architecture simplifies 
applications development. 

• The two-level client/server architecture 
handles user interactions and saves the 
data server for handling queries. 

• Using full-text retrieval rather than an RDBMS simplifies the 
importing of masses of variable-format legacy texts. 

• Using a middleware layer can enable Windows clients to 
work effectively in a TCP/IP networking context. 

• Don’t wait for vaporware. Unicode would have been useful, 
but OPAC wouldn’t be finished yet if the British Library had 
waited for it. 

• Design with future additions and upgrades in mind. 
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On-Line Text-Retrieval System 


Handling Special Character Sets 

One big challenge for OPAC (On-line Public Access Catalog) was supporting the 
numerous ancient scripts that British Library scholars use, including historical vari¬ 
ations on Greek and Cyrillic, Egyptian hieroglyphs, and Hebrew and Arabic (which 
read from right to left). 


They don’t include the 
thousands of Chinese and 
Japanese pictographs. 

The Oriental Collection 
will be a separate project. 

The Windows-based 
front end made designing 
the base characters 
straightforward, using 
font-building tools like 
Fontographer from 
MacroMedia. Much 
more difficult was han¬ 
dling the large range of 
diacritical marks these 
ancient scripts require: 

It’s just not feasible to 
create a character set con- 


Piw* t/i fcx available cfiaracw 
Choose the required character v« and pi 



IHST 


Enter characters required by p«ess>ng re tevan* keys 
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OPAC accepts queries written in scripts from previous centuries, such 
as this Old Slavonic. K can also mix character sets freely on-screen 
and needs to support a far wider range of diacritical marks than is 
required for modem languages. 


taining all the permitted letter-accent combinations. Instead, OPAC displays com¬ 
pound screen characters, with the diacritical marks overprinted at run time. This re¬ 
quired custom coding of the display drivers. 



JB. ML. xLv 




NOW THE MOST 
ADVANCED SET OF 
DRIVE UTILITIES 


iKHVIlliH 


Diagnoses and repairs problems with 
compressed drives 

Handles all logical drives 
with either 12- or 16-bit FAT 
Boot, FAT and partition rebuild 
Repairs floppy disks 
IDE onboard diagnostics 
IDE low-level format 
Auto CMOS restore 

Drive set-up: It sets CMOS, F Disk, Formats, 
and makes drive bootable in 2 keystrokes 
Over 100 comprehensive tests 
DOD standard drive purge 
Works with Microsoft 
Realtime Compression Interface (MRCI) 
Fully recovers from virus attacks! 



The Learning Curve, Inc. 
537 Douglas Avenue, Suite 27 
Dunedin, FL 34698 


for the end of the project. 

The biggest headache proved to be the 
sloth that the software industry has exhib¬ 
ited toward supporting Unicode, whose 
ability to handle symbols of the many lan¬ 
guages involved could have simplified the 
creation of OPAC enormously. Neverthe¬ 
less, the team went ahead rather than wait 
for Unicode and be late, which may offer 
a lesson in how to deal with vaporware. 

What OPAC Does 

The OPAC front end includes a simple 
user interface driven entirely by pressing 
function keys or touchscreen buttons. As 
with the National Gallery project (see “The 
Fine Art of CD-ROM Publishing,” June 
1994 BYTE), the BL’s development team 
discovered that the standard Windows look 
and feel of pull-down menus, scroll bars, 
and dialog boxes is too busy and compli¬ 
cated for typical library users. 

The main attraction of Windows, apart 
from its low cost and ubiquity, was its 
TrueType font system for supporting the 
variety of ancient scripts the library con¬ 
tains (see the text box “Handling Special 
Character Sets”). Scholars of ancient-lan¬ 
guage texts must be able to enter queries in 
the languages and scripts that they are 
studying. Therefore, OPAC needs to cope 
with Roman, Hebrew, Arabic, Greek, 
Cyrillic, and other alphabets on the same 


screen by user selection. 

The user software allows you to frame 
queries based on title, author, publisher, 
date, catalog number, or up to five simul¬ 
taneous keywords or phrases. OPAC also 
offers proximity searches, thesauri that cope 
with various spellings, and pivot searches, 
so-called because they alter the final desti¬ 
nation in midsearch by finding more records 
like the currently selected one. 

OPAC forms just part of an integrated 
book-delivery system the BL intends to de¬ 
ploy in its new library building. The other 
two components are RAS and ABRS, both 
of which are under development, and for 
which OPAC already contains the con¬ 
necting “hooks.” Once this system is fully 
integrated, you’ll sit down at a terminal and 
pass your reader’s card through a slot, al¬ 
lowing RAS to determine what parts of the 
collection you are authorized to see. When 
you've found your desired books within 
OPAC, ABRS will dispatch an electronic 
order so the btxiks can be delivered to you.. 

The OPAC Architecture 

The raw-material catalogs for OPAC were 
widely variable in format. Anthony Brick- 
ell, who is OPAC’s workstation system 
manager, explains that “the cataloging 
styles and rules used at different periods by 
various organizations differed widely, es¬ 
pecially in the matter of subject indexing. 
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Compex Ethernet 



10 to 100Mbps in 3 seconds. 



New ReadyLINK ENET100-VG4 Series. 

Here's the fastest way to get a 
white hot 10X boost in network 
throughput without ripping out 
your existing UTP wiring. With 
new Ready LINK ENET10Q-VG4 



series 
adapters 
you can 
switch from 
10Mbps to 
100Mbps 
transmission 
in 3 seconds 
or less to 
efficiently handle 
multimedia, video 
conferencing, shared user and 
other bandwidth-intensive 
appl Rations. And there's more: 


■ Card includes two RJ45 
connectors (one each for 10Mbps 


and 100Mbps operations) and 
one BNC connector (for 10Mbps 
operations). 

When your network is equipped 
with a lOOVG-AnyLAN 
compatible hub, you can 
quickly change from 10Mbps to 
100Mbps transmission by 
simply unplugging from one 
RJ45 and connecting the cable 
to the other. 


■ lOOVG-AnyLAN technology. 

■ Supports IEEE 802 A 2 standard. 

■ Driver support for all popular 
network operating systems. 

■ Uses standard 4-pair Category 3, 
4 or 5 UTP cabling. 

■ ISA and EISA versions available. 

If you are looking for the fastest 
way to get from 10Mbps to 
100Mbps, ask for ReadyLINK. 


■ The ReadyLINK VG1400/6 hub 
features 6 RJ-45 (l 00Mbps) ports 
with one uplink port for easy 
cascading. It is ideal for small 
workgroups requiring high 
bandwidth. Small, slim footprint 
design, extensive status LEDs, 
auto parity detection and 
correction for inverted cable. 

■ Software automatically senses 
change in transmission rate. 


ReadyLINK by 


w 

COMPEX 


|lnc.,ULSiA. 

Out-connecting the rest 


of CtMnpex, Inc. All oilw imfeiiwjfcs msd copyrights art wiNnbttS 
Ihc properly csf thei r respective haltfc r$. OMWIIir 


USA 


GERMANY 


SINGAPORE 


COMPEX, Inc. 

4051 E. La Palma 
Anaheim, CA 92807 USA 
Tel: (714) 630-7302 
Fax: (714) 630-6521 


ReadyLINK NetworklechnalDgy GmbH 

Albert Einstein Strasse 42 
63322 Rodermark, Germany 
Tel: (49) 6074 98017 
Fax: (49) 6074 9Q668 


COMPEX Systems Pte Ltd 

4 Kim Chuan Terrace. Singapore 1953 
Tel: (65) 288 8226 
Fax: (65) 260 9947 
TLX RS 35551 P0WMAT 
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Data Compression 
Library® Products 


The PKWARE Data Compression Library products allow you to include 
state-of-the-art* patented data compression technology within your software 
applications. Data produced by the PKWARE Data Compression Library 
products is compatible across platforms! 

The PKWARE Dam Compression Library products oiler an all purpose data 
compression algorithm which compresses ASCII or binary data quickly An 
adjustable dictionary size allows software to be fine tuned for maximum 
speed or compression efficiency. The use of application detined callback 
functions allow maximum flexibility. No runtime royalties. The format used 
by the compression routine is completely generic and not related to the 
PKZIP® file format. 

Versions available for DOS, OS/2, Windows, and soon for Win32. 



* Compatible with 
IBM Cset/2 & 
Borland C++ for 
OS/2. 


* Routines provided as an object hie 
Sc library file. 


► Requires 36k of memory to 
compress Sc 1 2.5k of memory to 
extract. oste Veraton $350 



• Compatible with 
Microsoft Win¬ 
dows 3.x appli¬ 
cations. 


• Fully reentrant. 


• lire DL1 requires 36k of memory 
to compress Sc 12.5 k of memory 
to extract. Windows Version $350 



* Supports both 
Intel Sc Alpha 
object modules. 


■ Compatible with Microsoft 
Visual C 32-bit Sc Borland C++. 



• Can be used in 


* Compatible with 
popular 16-bil 
language com¬ 
pilers. 

any memory model. 


■ Requires 36k of memory to 
compress Sc 12.5k of memory to 

extract. Win32 Version $375 


* Requires 35k of memory to com¬ 
press Sc 12.5k of memory to ext racu 

DOS Version $275 


inc 


The Data Compression Experts* 


9025 N, Deerwood Drive 

Brown Deer, Wl 53223-2437 

Phone: (414)354-8699 Fax: (414)354-8559 


Please add $5.00 Shipping & Handling 
per package in the LIS, & Canada; 
$11.25 overseas, Wisconsin residents 
please add 5% state sales tax & 
applicable county sales tax. No COD. 


m 


CopyngM 19S< PKWARE. inc PKWARE. ttis PKWARE logo, pkzip, and Ihs pkwaRE Data ComEKesston L*rsry are ^stored tmciemarks or 
PKWARE. Inc Micraoh i& a registered lradstnark and Windows, Win32, and lhe Windows logo are trademarks o' Microsoft Corpcwabon 0&2 and 
the OS/2 logo ere registered trademarks o4 International Business Machines Corporation. Trademarks of other companies mentioned here appear 
Eor identification purposes only and are IPe property of their respective companies 
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which varied from none at all to standard 
systems like Dewey and Precis.” This 
meant that information fields present in 
post-1971 material are just not present in 
earlier catalog entries, and different fields 
are to be found in the specialized subject 
catalogs. 

Merging these catalogs into one would 
have inevitably meant using only those 
characteristics shared by all and losing 
much of the richness that had evolved in 
the specialized subject catalogs. Thus, the 
OP AC team decided to retain six catalog 
databases: the General Retrospective Cat¬ 
alog of Printed Books (everything up to 
1971); the General Current Catalog of 
B oo ks (1971 on w ard); t he retros pec ti ve 
and current Printed Music catalogs; the 
Science, Technology, and Business cur¬ 
rent catalog; and a catalog of monographs 
held at Boston Spa. Yon can’t make di¬ 
rect searches that cross database bound¬ 
aries. However, you can switch databases 
and repeat the same search. 

The General Retrospective Catalog alone 
contains 4,361 J 87 documents and occu¬ 
pies 53 1 GB of disk space. The other five 
catalogs add up to as much again, (The 
data server has 41 GB of disk storage, but 
this will require continual upgrading.) On 
the other hand, the number of concurrent 
users is quite modest compared to other 
distributed computer applications (there 
are now only 58 user terminals on the 
OPAC system). 

According to Brickell, “We needed to 
provide fast and powerful searching capa¬ 
bilities, but it was impossible to predict 
what fields people might want to search 
on—everything is a possible search index. 
This pointed us toward using a full-text 
retrieval system rather than a more con¬ 
ventional RDBMS like Oracle or Ingres.” 

Accordingly, the BL team built OPAC 
around a full-text retrieval engine called 
BRS/Search, w p hieh uses a fully inverted 
file. Inverted file systems (so-called be¬ 
cause each word of the original text be¬ 
comes a pointer back into the text) pro¬ 
vide the maximum possible search power 
because they can locate every single word 
and are fast. For many applications, in¬ 
verted tile systems may not be appropriate 
because of the large amount of disk-storage 
space they consume (see the text box “The 
BRS Text-Retrieval System” on page 68 ). 
However, to achieve the BL’s two goals of 
completeness and speed, sufficient disk 
space for the search index was a require¬ 
ment for the system. 

According to Brickell, the BL selected 
BRS/Search primarily for its power. “At 
the time (1990], there were only two or 
three products having the sort of power 
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Network utilities—vi ta], bu t set aside 100K DOS 6 u Slides—bandy, but about 120K Multimedia—fun, but can you spare 50-8DK? Internet utilities—where will you get 120K? 




If you don't have QEMM75, 
what else have you sacrificed? 


Sooner or later as you push the limits of your PCs capabilities you will 
run into a wall. Memory limits. Drivers that won't load. Crashes, "Out 
of Memory" messages. And you'll run into this wall 
whether you have one megabyte in your PC or Id 
That's why millions of people from PC gurus to 
WK 7 novice users run QEMM' 1 . it fixes memory problems 
and keeps your PC performing at its best. 



Introducing QEMM 7.5 It Makes Room for All the Good Stuff 

Our newest QEMM takes into account the greater demands you're 
putting on 'conventional' memory today: device drivers* sound cards, 
disk compression, caches network utilities CD ROM drivers etc. Not 
to mention all the stuff you want for tomorrow; like the drivers you'll 
need for internet utilities, it finds room for ail those things so you don't 
have to sacrifice capabilities you want- 
now or in the future. 

MemMakei; the memory utility 
that comes with DOS d does an OK 
job of delivering additional memory 
but it just hasn't kept up with demand¬ 
ing users. 

Say you wanted to run a mouse, 
sound card, SmartDrive, your DOS 6 
and Novell utilities and your Microsoft Bookshelf '94 CD ROM. You 
couldn't with MemMaker. Not unless you were willing to manually 


Hot new features 

■ 100% Windows installable 

■ Faster 32-bit memory model 

■ PCMCIA support 

■ Stealth Stacker saves !^32K 

■ QuickBoot saves time 

■ Optimize/Restore lets you 
revert to recent .settings 


'tune' it. And then you might end up with 490K or so to use. But 
QEMM Z5 routinely returns 634K of conventional memory. And when 
you consider as little as one 'K' of memory makes the difference 
between a program loading or not you can see where an additional 
140K or so could be vital. 

A side benefit of running QEMM is that with memory 'elbow 
room' you get more reliability—fewer crashes and hangs. And some 
programs (especially games) run faster and smoother. 

When you run DOS programs in Windows QEMM 75 will pro¬ 
vide benefits for those programs too. 

Many productivity programs won't 
even run without it unless you sacri¬ 
fice drivers and other goodies, 


FSEj ‘3=2 


Our new Manifest memory 
analyzer now runs in Windows. 
And it's still bee with QEMM. 


QEMM 75 comes with a new ver¬ 
sion of our award-winning memory 
utility, Manifest which reports details 
you can't find out any other way—like 
how Windows and the programs run¬ 
ning under it are using memory or what software is using your IRQs. 

There are dozens of new features and improvements to our new 
QEMM, making it even faster and .safer Find out for yourself. Visit 
your favorite software dealer or call (800) 5714860 for a free brochure. 

Stop making sacrifices Get QEMM 75—the safest most powerful 
memory manager for Windows* DOS and games. 



Quarterdeck 


®l994Qi«meMi«k Office System Inc. All rights iwrred 

Trademarks arc properly of ffim nSpedivc oWrars, 


Quarterdeck, 150 Pico Boulevard, Santa Monica, CA 90405 (800) 571-4860 Fax (310) 3144219 

Quarterdeck International Ltd, B.I.M. House, Crofton Terrace, Dun Laoghaire Co. Dublin, Ireland Tel. (353) ( 1 ) 284-1444 Fax: (353) (1) 2844380 

Registered U.S, users of earlier versions of QEMM may purchase upgrades from dealers or direct from Quarterdeck for $29.95 plus $5 shipping & handling. Call (800) 354-4757. 
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On-Line Text-Retrieval System 


that would be needed for our size and com¬ 
plexity of application,” he says. “We al¬ 
ready had a license from a previous British 
Library application/’ 

OP AC has a client/server architecture 
distributed over two separate levels of 
servers. The user terminals are 486 per¬ 
sonal computers (from Dell and Digital 
Equipment) with 4 MB of memory and 
100-MB hard drives. The terminals con¬ 
nect by Ethernet LANs to several user 
servers, which in turn connect by Ether¬ 
net with WAN bridges to a single data 
server that holds the catalog text and runs 
the BRS/Search engine. 

The user servers arc Digital 5000/240 
minicomputers that are running both the 
OP AC search software and an Ingres 
RDBMS under Ultrix. Digital’s brand of 
Unix. Ingres doesn’t hold any catalog text 
but is a sort of query cache: Catalog 
searches pass through to the data server, 
which returns intermediate lists of “hit” 
terms into Ingres. The user servers also 
store volatile session-related data, such as 
users’ search histories and usage statistics, 
and static user-interface data, such as the 
multilingual help screens and library hours. 


The data server is a larger Digital 5900 
Ultrix minicomputer, but Brickell says, 
“We may soon need to move up to one of 
Digital’s Alpha-based machines, and we’d 
move to an open-systems OSF/l Unix at 
the same time,” The design of OPAC’s 
software makes such migrations almost 
painless. A second Digital 5900 (the update 
server) duplicates the data server. The up¬ 
date server handles adding new catalogs 
and updating existing ones off-line. This 
server will eventually also be a backup 
machine in case the data server goes down. 

The user servers are near the terminals 
they serve (each can support up to 20 ter¬ 
minals): The user server for the Round 
Reading Room is in the same building. The 
data server, however, resides in BL’s of¬ 
fices in London's Soho district, a mile or so 
from each reading room. Thus, BL’s en¬ 
gineers have implemented a WAN using 
British Telecom 64-Kbps digital telephone 
lines, bridged into the various Ethernets. 
Tony Beaumont, one or BL's telecommu¬ 
nications analysts, has grander plans, “By 
May. we’ll have upgraded OP AC’s net¬ 
works to an Ethernet-over- FDDI [ Fiber 
Distributed Data Interface) fiber-optic back¬ 


bone, with British Telecom’s 10-Mbps 
LES2 digital lines between the buildings/’ 
The update server is in Boston Spa. For 
security against theft and hacking, the up¬ 
date data, on DAT (digital audiotape), is 
transferred via motorcycle couriers between 
the sites. Once the LES2 lines are in place, 
it should be possible to switch the update 
server to “live” on-line operation as a back¬ 
up system. But the OP AC team is stiLl eval¬ 
uating how to manage this operation 
The two-tier server structure of OP AC 
provides smooth interactive operation at 
the user terminals by spreading the com¬ 
munications load in a sensible manner. In 
the early stages of a search, you are com¬ 
municating almost solely with the user 
server, and the data server is sending only 
small amounts of data. It’s only w hen you 
get close to a final selection that much data 
is transferred from the data server. 1 tried 
the system at a time when the Round Read¬ 
ing Room terminals were 90 percent oc¬ 
cupied, As I scrolled through a long list 
of search hits (9861 texts by Shakespeare), 
there were slight pauses of about a second 
as the data server delivered another 20- 
record chunk. 

Available to the public for 12 
hours a day on weekdays and 8 
hours on Saturday, OP AC has 
been available for 97 percent of 
its scheduled time. OP AC’s soft¬ 
ware metric routines can accu¬ 
rately simulate real users. The rou¬ 
tines run during the evening and 
on weekends to simulate greater 
loads and warn when performance 
is about to degrade, so faster data 
servers can he introduced before 
they’re needed. 

OPAC Software Development 

OPAC’s software design is unlike 
many PC-based client/server so¬ 
lutions, because the problem it 
solves is different from that faced 
by a typical PC LAN. OPAC is 
designed to find needles in hay¬ 
stacks rather than to shift wagon- 
loads of hay. 

The first unusual feature is that 
OPAC employs TCP/IP as its 
communications protocol, even to 
its Windows clients. The second 
is that it does not employ SQL as 
its query language bul rather uses 
RPCs across both levels of servers. 
The choice of TCP/IP (rather than 
NetWare IPX, as used throughout 
the rest of BL’s interoffice LANs) 
made sense because two of 
OPAC’s three levels are Unix- 
based and It simplified Internet 


THE BRS TEXT-RETRIEVAL SYSTEM 


BRS/Search is a full-text retrieval system from Dataware Technologies (Cambridge, MA), 
IPs available for numerous OSes, from Unix, MS-DOS, Windows, and NT r all the way up to 
Cray YMP supercomputers and IBM mainframes. Under development for 12 years, 
BRS/Search has 2000 installations worldwide, including large corporations such as Boe¬ 
ing and government institutions such as the U.S. DoD (Department of Defense}. 


The futlm full-text retrieval refers to the fact that 
BRS/Search indexes every significant word of your 
documents. Thus, the full text is available for you 
to search on rather than just a few keywords, A 
user-created list of undesirable common words 
(e.g., and] defines wbat is considered significant. 
BRS/Search is also a free-text system in that rt 
does not assume any fixed record structure, 
though it normally treats documents as being di¬ 
visible into variable-length paragraphs, sentences, 
and words [the criteria for recognizing these divi¬ 
sions are also user-definable via a form file). 

BRS/Search works by recording the location of 
every significant word in a document collection. 
When the British Library loads a batch of catalog 
entries into the system, BRS/Search creates a 
sorted dictionary containing every unique word it 
encounters, and from this it creates an inverted 
file that consists solely of pointers to the locations 
of each occurrence of every word in the dictionary. 
(There is actually a third level of indirection, be* 


cause the inverted file points to a table of byte off¬ 
sets of separate documents within a single com¬ 
pressed text file.) 

BRS/Search uses proprietary compression tech¬ 
niques to squeeze the inverted file as well as the 
text itself, so the whole indexed database is often 
only 20 percent to 50 percent larger than the un¬ 
compressed text [many full-text systems more 
than double the data volume). The use of an in¬ 
verted file makes retrieval by multiple keywords 
and proximity searches fast, because the software 
needs only to compare their occurrence lists in the 
inverted file without searching the text file at all. 

Two features of BRS/Search were important for 
the OPAC (On* line Public Access Catalog) applica¬ 
tion. First, it makes all its functionality available to 
outside software through a procedure-call inter¬ 
face. This fit perfectly with 0PAC J s RPC-based (re¬ 
mote procedure call) communications method. 
Second, the software allows databases to reside 
across multiple disk volumes. 
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Highly informative 
business applications 
can also be great- 
looking. 





Developers: 

Bel Ybu Haven’t Seen 
Xbase Like This Before. 


m 


is 


□ 


txt 
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(°3 


® 



H3 




|iCDH 



Mission-Critical 
Client Server 
Repository-based 
Native Code Compiler 
Fully Scalable 
Class Libraries 
OOP 


It s easy to create 
Windows applications 
with browsers and 
editors that design 
and manage the 
process. 


With CA-Visual Objects; developing new applications is a sight to behold. Because for the 
first time, the ease of use of visual programming has been married with the fourth genera¬ 
tion power of an Xbase language. 

The result is the only application development tool that gives you full object orientation, 
GUI support and client/server architectures combined with existing 
Xbase technologies and databases. 

And the advanced technology of Visual Objects doesn’t stop there. 
The object orientation includes inheritance, polymorphism and encap¬ 
sulation. And the native code compiler boasts an engine that drives 
Visual Objects at a speed that’s as fast as lightning. Plus, the reposi¬ 
tory-based interactive development environment includes class 
browsers, painters, editors and prebuilt classes 



Objects 


(Computer 

associates 

Software superior by design. 


For More Information, Call 1-800-225-5224. Dept. 14500. 

Phone soon for a closer look at new CA-Visual Objects. Your mind won’t believe what your 
eyes are seeing. 

Hew CA-Visual Objects 

© Computer Associates International. Inc. Isiatuiia. NY 117B8-7DOO. “Light Lib" graphic developed in conjunction with Light Lib* Business for 
Windows from DFL Software, Inc All products referenced herein arc trademarks of their respective companies. 
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Solutions Focus 


On-Line Text-Retrieval System 


OPAC Modular Architecture 



PC user 
terminal 


14 Windows 3.1 GUI 

<7? 

6 

Maintain 
static data 

12 J 11 q 13 , 5 

U Session MJ) 

control 

Search J 
processing 

Book 

' request 

processing 




Data server 


3 brs 4 Load and 
interface maintain 
catalog data 

i ; r 


BRS/Search 

engine 


Character-set 

handling 


Maintain 
static data 


OPAC is highly modular and distributed at the software levels being built from 16 
modules distributed over three levels of remote hardware. 


access. One of the five user 
servers in the system is called 
NOPAC (Network OPAC), a 
gateway into OPAC from 
JANET (Joint Academic Net¬ 
work), the part of the Internet 
that all British educational in¬ 
stitutions use. 

The adoption of RPCs for 
communication was actually a 
second iteration of the design. 

The first prototypes of OPAC 
used an extremely simple de¬ 
sign based on Unix's NFS, 

BRS/Search would return the 
results of its searches in a text 
file, which NFS simply 
mapped into Lhe client's file 
space. This NFS scheme 
workedand required minimal 
programming effort, but its 
performance was inadequate. 

The scheme also posed seri¬ 
ous security problems once 
NOPAC network access ar¬ 
rived, because it allowed re¬ 
mote users to manipulate the 
server file systems. 

So the team replaced the 
NFS solution with custom 
software, produced using a 
middleware product called 
Net wise Trans Access Appli¬ 
cation-Integrator from Net- 
wise ( Boulder, CO). Hoskyns 
had employed it on previous 
projects. 

Netwise Trans Access is a 
C-based development aid that 
provides low-level communication be¬ 
tween different OS environments, hard¬ 
ware platforms, and database formats. One 
component, Netwise RPC Tool tor Win¬ 
dows 3.1, lets Windows programs com¬ 
municate with servers running in foreign 
environments via RPCs that Netwise's 

Dataware Technologies, Inc, 

Cambridge, MA 
(800) 229-2222 
(617) 6210820 
fax: (617} 621-0307 

Dell Computer Corp, 

Austin, TX 
(800) 289-1260 
(512) 338-4400 
fax: (512) 338-8700 

Digital Equipment Corp, 

Maynard, MA 
(800) 344 4825 
(508) 493-5111 
fax: (508) 493-8780 


RPC Poller maps into ordinary Windows 
messages. Converting low-level network 
activity into messages enormously sim¬ 
plifies writing Windows client programs. 
Netwise RPC Tool also enables you to 
write Windows server programs accessible 
from remote systems, and supports key 
Windows programming tech¬ 
niques like DLLs, DDE, 
OLE, and three levels of ap¬ 
plication synchronization 
(Le., application asynchro¬ 
nous, Windows synchronous, 
and application synchronous). 

To apply the Netwise so¬ 
lution, you write a short net¬ 
work specification file, using 
a C-hke syntax, that describes 
the physical locations of all 
the procedures your system 
employs. Nelwise’s special 
compiler turns this file into a 
linkable module. Once 
linked, your C code can call 
functions on remote machines 


as if they were all part of one 
program, and the network be¬ 
comes transparent to your 
code. Netwise helps isolate the 
biggest part of OPAC’s code 
from changes of hardware and 
even OS, which will simplify 
server upgrades. 

The figure on this page de¬ 
picts the overall software ar¬ 
chitecture of OPAC, with 16 
modules in all* (Note that 
though this diagram highlights 
the physical communications 
links, the linked modules work 
as if they are talking to a 
neighbor, thanks to Netwise 
RPC Tool) 

Module 10, omitted for 
clarity, consists solely of stan¬ 
dard Windows routines used 
by many other modules. Mod¬ 
ule 3, the BRS Interface, iso¬ 
lates the BRS/Search-depen- 
dent routines from OPAC's 
own search routines, so that 
OPAC can easily cope with 
upgrades to the BRS engine 
or even a port to another text- 
retrieval engine should the 
need arise. 

The Windows client soft¬ 
ware was written in Microsoft 
C-hf using die SDK (Software 
Development Kit) without any 
object-oriented features. The 
interface code between Ingres 
and BRS/Search is in plain Ul- 
trix C. The interface between 
Ingres and A BRS (to be added) is in C 
with embedded SQL, hence the need for 
module 16, 

Hie Ultimate Test 

The British Library has surveyed the atti¬ 
tudes of its users since OPAC went on¬ 
line, and the overall impression is favor¬ 
able. A majority have declared themselves 
happy with OP AC’s searching power, but 
many have complained of insufficient on¬ 
screen guidance and inability to backtrack 
to previous search levels. Both of these 
matters will he tackled in the next soft¬ 
ware revision. 

Some 6.5 percent of those sampled do 
not use OPAC at all, citing a general dis¬ 
like of computers. But over two-thirds of 
the users now go to OPAC before the 
printed catalogs, which is the final test of 
acceptance. ■ 


Dick Fountain is a BYTE contributing editor 
based in London . You can reach him on the 
Internet or BIX at dickp@bix.com. 



HosJtyns Group PLC 

+44 171 735 0800 


Macromedia, Inc. 

San Francisco, CA 
(800) 945-4061 
(415) 252-2000 
fax: (415) 6260554 

Microsoft Corp. 

Redmond, WA 
(800) 426-9400 
(206) 882-8080 
fax: (206) 635-6100 

Netwise, Inc. 

Boulder, CO 
(800) 733-7722 
(303) 442 8280 
fax: (303) 442-3798 
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New Close-Up Offers Fastest 
Remote Windows Speed 


Fastest Modem Communications 

Mow Close-Up, two-time winner of 
PC Magazine “Editors' Choice" award for 
remote communications software, has a 
brand new version that lets you view & 
control other PCs by modem —just as if 
you were there! 


"Version 5.0 Close-Up zvas fast, but Version 6.0 
has even better Windows performance and added 
features to keep it ahead of the pack. 1 

- PC Magazine, July 1994 


WinBench 95 Ver 1.0 
by Ziff-Davis Labs Tests 
Remote Windows Speed 

The graph on the right shows the speed 
of the three leading remote control 
programs when transferring Windows 
screens. As you 


WinBench scores 
(average of W runs): 
Close-Up 209,270 
pcAnipeme ! 22,600 
Readmit 101,901) 


can see, Close-Up 
handles more pixels 
faster, meaning 
you spend Jess time 
waiting for Windows 
screens to transfer. 


Why is Close-Up So Fast? 

Close-Up learns as it works. It uses AI 
(Artificial Intelligence) to compress all 
Windows video function calls. That's why 
Close-Up does so well in Windows Bench¬ 
mark tests (see WinBench 95 chart). 

Close-Up uses its revolutionary Photo¬ 
graphic Memory 'so that once Close-Up has 
seen all or part of a Windows screen, it's 
memorized. Then as screens change, Close- 
Up only transmits new unmemorized data. 
Incredibly, with this technology Close-Up 
gets faster fr/aster the longer you use it. 

Expert System Makes 
Communications Easy 

You don't have to be a communications 
expert to get the results of one. Close-Up 
has an Expert System that automatically 
analyzes system components and configures 
your system for maximum speed. 


Non-lntrusive Technology 

Unlike most remotes, Close-Up's installa¬ 
tion does not modify any of your sensitive 
Windows files, including the SYSTEM,INI 
and WIN.1N1 files, allowing Close-Up 
and your PC to run at optimal levels. 


RISK FREE OFFER 


Try Close-Up! If you're not absolutely convinced that Close-Up 6.0 is the fastest 
remote program, we'll give your money back!* Order Close-up for only $199. 

□ YES! I want to upgrade my communications program to Close-Up 6.0 
Enclosed is a photocopy of my communications program disk. 

Name_____ 

Ship to (no P.O, Box) __ 1 

City_ 


St. 


Phone _ ____ □ 3-1/2“ □ 54/4” diskette 

$69,95 + $9.90 shipping [1-2 Day Air) California residents add $5.42 sales tax. 
□ Enclosed is my check. OVisa □ MC __/ / _ l_ 


Mail to; Nortan-Lmibat Corp., Attn: Upgrade, PD. Box 4085, Santa Barbara, CA 93140 USA Fax 805-683-5629 



Call805-964-6767 


We invite you to reproduce this test. Mcxtems; Haves OPTIMA 288 VJC Computer (Heist) Gateway, (Remote) Micron, Pentiums uuMhz, 32MB RAM, 126KB RAM cache. 500MB HD.. IDE controlier, no hardware disk cache. 
Video- !l lost) STB tMtSpced 1MB VRAM, (Remote) Diamond Stealth 64 2MR VRAM. SQfl a bW pixels, 16 colors. WVCADRV 1 l/l /«. ” Hz. MS-DOS 622, SMARTDRV 2MB cache WinBench 95 is available cm 
ZiffNet via CompuServe. All products are shipping versions, Test performed without verification by M WinBench trademark of Ziff-Davis Publishing Cl>. Windows trademark of Microsoft Carp, 

*60 day money-back guarantee if purchased directly from Norton-Lambert. Offer expires 9/30/95. All prices in US Dollars Trices exclude shipping. <S> 1995 Noflon-Lamhert Carp. 
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IF THIS IS HOW YOL 



} Datapro on CD-ROM 

Now you gain virtually instant 
access to Datapro's product and Lech' 
nology services from your own PC, 
with Dataproon CD-ROM. 

Menu-driven software makes it 
simple to browse through the table of 
contents or search by keywords and 
subject to get fast answers to all your 
technology questions. And you can 
simultaneously view multiple reports 
and cut and paste between applica¬ 
tions to custom-tailor analyses. 
Available in both Windows and DOS. 




























(EEPPACE WITH THE NEWEST 
INFORMATION TECHNOLOGIES, 
YOU NEED PROFESSIONAL HELP 


PRESENTING THE FULL LINE OF 
DATAPRO INFORMATION SERVICES 


Downsizing. Wireless. Client-server com¬ 
puting. Multimedia, ATM, Strategic plan¬ 
ning and sound business decisions 
depend upon keeping up with the latest 
information technologies. 

But you probably need a supercom¬ 
puter to sort through all the publications 
that end up on your desk. Sure, consul¬ 
tants can help, as long as you're willing to 
pay as you go. 

Isn't it time you turned to 
Datapro information services? 

For over two decades Datapro's 
unmatched information services have 
helped users, buyers, and managers of 
information technology plan effectively 
And Datapro has been there every step of 
the way—from mainframes and dumb 
terminals, through the PC revolution, to 
the rise of internetworks. 

Today, with its staff of over 400 spe¬ 
cialists and more than 100 expert ana¬ 
lysts, Datapro has the resources to 
address virtually every critical issue in 
computing and communications. 

An essential resource for anyone 
who must evaluate, implement, 
or manage technology. 

Whether you want a quick overview 
or are looking to build a complete library 
of research materials, Datapro's compre¬ 
hensive information technology services 
can help you make decisions quickly. 
Charts, tables, and graphs make it a snap 
to compare product features, functions, 
and prices. And once your system is up 
and running, Datapro is there to help you 
manage and maintain it. 

That's why IT professionals use Data¬ 
pro to stay up to date. Sales and market¬ 
ing professionals count on us to help 4 
them track trends. And vendors turn to 
Datapro to size up the competition. 

Datapro's line of comprehensive 
information services can meet all 
your needs. 

With Datapro's complete line of infor¬ 
mation services, you're always in the 
know no matter what your concerns. 

Product and Technology Services 

® First Looks. Keep Labs on major 
developments in information technology 

& Available on CD-ROM 


until a complete report is available, 

& User Ratings, Get beyond the hype 
and find out which vendors can really 
deliver on their promises 

@ Technology Concepts. Stay ahead of 
the game when it comes to vendor strate¬ 
gies and other vital issues. 

# Market Overviews . Discover the mar¬ 
ket's promising vendors and products. 

W Comparison Columns, The effortless 
way to make side-by-side appraisals. 

<8> Competitive Outlooks. Put products 
and underlying technology in perspective. 

® Product Reports. An in-depth look at 
specs, features and functions, pricing, 
interoperability, and other issues. 

© Management Reports , Practical 
advice from professionals that takes the 
mystery out of managing information 
technology. 

Business Services 

Datapro Online. Tap into three online 
databases from the office, at home, or 
even on the road. 

Reprints. A cost-efficient way to deliv¬ 
er your product message and verify prod¬ 
uct features and benefits. 

Feature Reports. Cull just what you 
need from Datapro's database of infor¬ 
mation services and put a sharp focus on 
strategic business decisions. 

Custom Publishing Package the latest 
product information in a convenient, sin¬ 
gle source tailored to keep sales person¬ 
nel one step ahead of the competition. 

Consulting Services 

Help Desk. A telephone inquiry service 
to help you make the best use of your 
Datapro information service. 

Assist On Demand. Pay only for the 


information you need about a specific 
product, vendor, or technology. 

Surveys. Determine the strengths and 
limitations of your products—and your 
competitors'—from actual users. 

On-Call Consulting. Fast answers to 
most inquiries within minutes—via 
phone, fax, or electronic mail. 

Educational Services 

On-Site Seminars. Custom-tailor a cur¬ 
riculum in any aspect of information tech¬ 
nology right where you do business. 

Computer-Based Training. Get a 
grounding in the fundamentals or master 
advanced topics right on your own PC. 

Teleconsulting. Let a conference call 
between students and instructors ad¬ 
dress implementation issues that come 
up in later stages of a projecL. 

International Services 

0 Datapro International. Get up-to- 
the-minute industry analyses and in- 
depth evaluations into the hands of pro¬ 
fessionals whose responsibilities extend 
beyond the U S. 

Market Research Services 

Northern Business Information. A Data¬ 
pro subsidiary, Northern Business Infor¬ 
mation is the world s foremost strategic 
telecom research company. 

Send for a free demo disk today. 


DATAPRO 


Pdtapro us*, peEran Parkway, Dr!ran, New Jersey USA 
D8Q75. Tel 800*528 27 76. Tax. m- 764 28 1 2 


Datapro imemalianal, McGraw-Hill House Shoppcnhangere- 
Koad, Maidenhead, Berkshtre. England S142QL, «. a 
Tel ,44 628 773277, Fax .44 ID) 62S 773628 


I---- 

] Please send me more information on the following Datapro services: 


Product Tech¬ 
nology Services 

□ Computer Systems 

□ Corn muni cations 

□ Free Demo Disk 


Business Services 

□ Datapro Online 
□1 Reprints and 
Feature Reports 
LI Custom Publishing 


Consulting Services 

□ Help Desk 

□ Assist On Demand 
P Surveys 

U On-Call Consulting 


Other Services 

Educational Services 

Datapro 

International 

LI Northern Business 
Information 


□ I'm interested in Learning more about Datapro on CD-ROM > 


Orn animation 
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AHrlrfifts . . . 
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“We recommend the Action AXi 
as an excellent all-around NT 
workstation” 

BYTE Magazine, March 1995 

“WHOOSH!” 

Windows Magazine, March 1995 

“AXP2 75 streaks from the gate 
shatters records, the stopwatch 

Government Computer News, 

February 6,1995 

“Alpha cleans Pentium’s clock 

Windows Sources, February 1995 

“As good as it gets if you need 
speed” 

PC World, February 1995 

“Action AXP27S runs NT 
at full throttle” 

PC WEEK, November 7,1999 

TheAXP275 offers the 
fastest Win32 performance 
we've seen,,” 

Windows Sources, February 1995 

“Every componen t of this 
computer is representative of 
the test technology available” 

PC World, February 1995 


The World’s First Personal 
Supercomputer (PSC) 


Nothing compares to the computing power 
of the ACTion AXP275 RISC PC -the first 
Personal Supercomputer. The PCI-based 
ACTion System from RTG uses Digital 
Semiconductor’s Alpha 21064A (id-bit 
microprocessor, with a cycle time of 275 
MHz—the fastest processor available today? 

Capable of peak execution rates of 555 
MIPS, its performance is equivalent to a 
supercomputer. Imagine what you can do 
with this much computing power! 

With Microsoft® WindowsNT™ installed, 
the ACTion Alpha AXP275 provides the 


same familial - user interface as the MS 
Windows operating system, and runs MS 
DOS and all 16—bli and 32—bit Windows 
applications. 

Powered by Digital and Microsoft 
Graphics by Nokia and Number Nine 
Storage by Hewlett-Packard and Toshiba 
Networking by Cogent. 

To leant more about the ACTion AXP275 
or any other of our ACTion System 
computers, including Pentium, calk 

(800) 449-4228 
FAX (703) 876-1920 


Microsoft 


XCOGENT 

EBfii rre km o, v ■= i r t, r» e 


m 


HEWLETT 1 

PACKARD 


Number Nine 


NOKIA 

fiTVNti nstj Prcmx 


TOSHIBA 


BTG 


to.*** 1 ' 


formerly 


Digital Seniconduciof is a Ij^n* t ql t*h n CsrpcfalKm business, (Ire PtfkMtfig Sfademarkg d EXprai bquipnwil Cetpa anion Alpfis Av 1 AXF a j.iti 11% Ijujn.ii toys Mtacarti is a leuisimi-:; 
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Feature 


1995 Readers’ Choice Awards 


Power Mac series 

Apple Computer 

tanas'* 

LaserJet 4Si, Hewlett-Packard 

(tie) Pentium, Intel 
ThinkPad series, IBM 


A pple’s PowerPC-based Power Mac systems 
became widely available in the past year. 

BYTE readers obviously liked what they 
saw: The Power Mac family received this 
year’s award for Hardware Product of the Year. 

This vote of confidence for the RISC-based PowerPC de¬ 
sign is significant, given our readership’s affection and fasci¬ 
nation for innovative technologies. But stay tuned: The race 
promises to get even hotter in the coming year, as Intel’s 
next-generation P6, along with new processors expected from AMD, Cyrix, and 
NexGen, vie against the PowerPC to power the advanced servers and desktop sys¬ 
tems that BYTE readers demand. 

On the software side, readers recognized IBM’s OS/2 Warp for its technical mer¬ 
its and named it 1995’s Software Product of the Year. But when they cast their 
votes in the Operating System/Environment category, their choices more closely 
matched market realities, and Windows won out over Warp. Perhaps more interest¬ 
ing is the product that didn't make the runner-up list in the operating-systems vot¬ 
ing. For first time in the history of our reader polls, MS-DOS didn’t 
rank at all; Apple’s Mac OS (formerly System 7) usurped MS- 
DOS’s second-runner-up status in last year’s poll. 

When we polled our readers earlier this year, we asked them to 
identify the best products in a total of 40 hardware and software 
categories. We also asked them to tell us what companies pro¬ 
vide the best service; for the second year in a row. Gateway 
2000 topped the list. 

In most categories, the industry leaders either remained on top or jockeyed for 
position among the winners and runners-up. Nevertheless, there are some notable 
newcomers. The Mac programmers among our readership bol¬ 
stered the opinions of BYTE’s Mac experts and gave Metro- 
wcrks’ Code Warrior the second-highest number of votes in the 
Mac programming-language category (it captured just a few 
votes less than Symantec’s Think C). Other products new to the 
rankings this year are Ascend, from Franklin Quest; Designer, 
from Micrografx; RAM Doubler, from Connectix; and 
WriteNow, a recent acquisition of Softkey International. 





Gateway 2000 


Runners-up 


Hewlett-Packard 

Microsoft 


This year we added two new categories, for color printers and subnotebooks, to 
reflect market trends. By contrast, we no longer rank Mac video boards, given the 
decline of general-purpose cards since Apple began integrating 24-bit color onto 
Mac motherboards. 

Technological advancement continues to define the industry, and few people are 
better judges of what’s significant than BYTE readers. Here, then, are the 50 win¬ 
ners and runners-up that BYTE readers say are offering the best products on the 
market today. 


. 


Desktop Computer 


Gateway 4DX2-66 

Gateway 2000 


Runners-up 


Dimension series, Dell Computer 
ProLinea series, Compaq Computer 


Desktop Computer 


Power Mac series 

Apple Computer 


Runners -up 


Quadra series, Mac LC, 

Apple Computer 


Workstation 


HP 9000 series 

Hewlett-Packard 


Runners-up 


RS/6000 series, IBM 
SparcStation 10, Sun Microsystems 



HP 9000 Model 712/60 
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Runnet$-up 


Notebook Computer 


ThinkPad 755C 

IBM 


LaserJet 4P, LaserJet 4M 

Hewlett-Packard 


Runners-up 


T4900CT, Toshiba America 
Information Systems 

Mac PowerBook series, 

Apple Computer 


Color Printer 


DeskJet 1200C 

Hewlett-Packard 


Runners-up 


Subnotebook Computer 


Contura Aero series 

Compaq Computer 


DeskJet 560C, I lewlett-Packard 
BJC-600. Canon Computer Systems 


Video Board 


Runners-up 


PC 


Liberty series, Gateway 2000 

Portege series, Toshiba America 
Information Systems 


Diamond Stealth series 

Diamond Multimedia Systems 


Runners-up 


Hand-Held Computer 


MessagePad series 

Apple Computer 


Diamond Viper series, 

Diamond Multimedia Systems 

Graphics Pro Turbo, 

ATI Technologies 


Runnervtip 


Sharp Wizard series, 

Shurp Electronics 

HP LX series, Hcwletl-Packurd 


Modem 


Sportster series 

U.S. Robotics 


Monitor 


MultiSync FG series 

NEC Technologies 


Runners-up 


ViewSonic 17, ViewSonic 
FlexScan, Nanao USA 


Laser Printer 



LaserJet 4Si 

Hewlett-Packard 


NEC MultiSync 6FG 



Runners-up 


Optima series, 

Hayes Microcomputer ProducLs 

Courier series, U.S. Robotics 


Apple MessagePad 



Compaq Contura 



Word Processor 
PC 


Word for Windows 

Microsoft 


Runners-up 


WordPerfect for Windows, 

WordPerfect/Novell Applications 
Group 

Ami Pro, Lotus Development 


Word Processor 
Macintosh 


Word for Macintosh 

Microsoft 


Runners-up 


WriteNow, Softkey International 

MacWrite Pro, Claris 


Spreadsheet 

PC 


Excel 

Microsoft 


Runners-up 


Quattro Pro for Windows, 

WordPerfcct/Novcll Applications 
Group 

1-2-3 for Windows, 

Lotus Development 


Spreadsheet 

Macintosh 


Excel 

Microsoft 


Runners-up 


1-2-3 for Macintosh, 

Lotus Development 

Wingz, Investment Intelligence Systems 


Database Managei 
PC 


Access 

Microsoft 


Runners-up 


Paradox, Borland International 
FoxPro, Microsoft 


Database Manager 
Macintosh 


FileMaker Pro 

Claris 


Runnervup 


4th Dimension, AC1 US 
Omnis, Blylh Software 


Database Client/Server 
All Platforms 


SQL Server 

Microsoft 


Runners-up 


NetWare SQL, Novell 
Oracle server, Oracle 


Operating System/Environmont 
All Platforms 


Windows 3.1 

Microsoft 


Runners-up 


OS/2 Warp, IBM 

Mac OS (System 7), 

Apple Computer 


Network Operating System 
PC 


NetWare 

Novell 


Runners-up 


Windows for Workgroups, 

Microsoft 

LANtastic, Artisoft 


Macintosh 


NetWare for Macintosh 

Novell 


Runners-up 


AppleShare, Apple Computer 
TOPS, SunSoft 
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A powerful PC X server to access multiple 
X-based platforms such as UNIX and VMS 
while maintaining the advantages of the PC. 

100% Microsoft' Windows" compatible. 

Local Windows and host-based X applications 
run concurrently on the PC screen with 
seamless copy and paste of data and images. 

Performance optimized 32-bit PC X server 

redesigned to harness the maximum speed 
from a wide range of PC microprocessors 
including the Intel 486 and Pentium. 

Setup Configuration Administrator to 

customize the installation process to site 
requirements, effectively eliminating or 
minimizing end-user involvement. 


Integrated high- 
performance VxD- 
based TCP/IP 
network connec¬ 
tivity software 
plus support for 
over 20 other 
TCP/IP transports. 


eXceed/Xpress 
dial-up X con¬ 
nectivity soft¬ 
ware included 

for X access by 
remote PCs and 
LANs over tele¬ 
phone lines. 


At 

e 


Built-in 
eXceed Basic 
scripting Ian- 


heed 4 


guage for cus¬ 
tomizing appli¬ 


cations and 
automating 
repetitive tasl 

MIT XI1 
Release 6 fully 
compliant. 

Unique, full-fea¬ 
tured X Devel¬ 
opment Kit 
included to port, 
design and run X 
clients right 
on the PC. 

LPR/LPD printing 
support between 
PCs and hosts. 


Remote Configuration Integrated drag- 

Administrator to easily man- and-drop FTP 

age and administer config- with graphical 
uration changes on an user interlace for 
unlimited number easy file transfer. 

PCs Support for up to 

VT 320 Telnet emula¬ 
tion including font resizing 
and scripting capabilities. 

Graphical keyboard configurator for sim¬ 
ple remapping of keys and key sequences. 

Exclusive Xtrace protocol tracer captures 
X network protocol for greatly simplified 
troubleshooting and application debugging. 

Unique Launch Pad user-programmable 
menuing facility with graphical interface 
which simplifies window management and 
application launching. 

Choice of window managers — choose a 
host-based window manager such as Motif 
or OpenLook; or local one, either Microsoft 
Windows or Hummingbird’s Motif-like 
window manager (hwm). 

Xsession, drag-and-drop multiple pro¬ 
gram starter for concurrent startup of X, 
non-X and Windows applications. 



It’s X, from A-to-Z. 

If you want comprehensive PC-to-UNIX integration, Hummingbird’s eXceed® 4 for Windows” is the one 
PC X server that gives you everything. And now. the new eXceed 4 for Windows NT” brings this same remarkable 
functionality and ease-of-use to the NT platform. eXceed 4 is the only PC X server that bundles in a BASIC 
scripting language plus a full-featured X Development Kit. And from the worldwide leader in PC-to-UNIX 
integration. eXceed is the only family of PC X servers available for Windows, Windows NT, OS/2® and DOS. 
So if what you want is seamless, stable PC-to-UNIX technology, what you really need is eXceed. 



COMMUNICATIONS LTD. 
Opening the X-Window Wider 


H>r more Information or the name of the reseller nearest you, call... 


United Kingdom 
+44 (0)113246 7253 


Germany 

+49 (0)89897 55205 


France 

+33(1)42 9995 70 


Other European countries 
+41(22)733 18 58 


AD other countries 
+1(416) 496-2200 


Corporate Headqu&ders. 1 Sparks Avenue, North York. Ontario, Canada M2H 2W1 Tel: (416) 496-2200 Fax: (416) 496-2207 
eXceed is a registered trademark of Hummingbird Communications Lid. All other brand or product names are trademarks or registered trademarks o! the* respective companies. © 1995, Hummingbird Communications L 
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Feature 


Programming Language 

H 

CAD Program 

fl 

Presentation Graphics Program 

■ 

Contact Manager/PIM 

PC 

m 

Macintosh 

fl 

Macintosh 

H 

All Platforms 


Borland C++ 

Borland International 


Runners-up 


Visual Basie, Microsoft 
Visual C++, Microsoft 


Programming Language 
Macintosh 


Think C 

Symantec 


Runners-up 


CodeWarrior, Mctrowcrks 
HyperCard, Apple Computer 


Desktop Publishing Program 
PC 


PageMaker 

Adobe Systems 


RtoPMf up 


Ventura Publisher, Corel 
Publisher, Microsoft 


Desktop Publishing Program 
Macintosh 


DesignCAD Macintosh 

American Small Business 
Computers 


Runners-up 


Claris CAD, Claris 
Vellum, Ashlar 


Graphics Program 
PC 


Corel Draw 

Corel 


Runners-up 


Illustrator, Adobe Systems 
Designer, Micrografx 


Graphics Program 
Macintosh 


Illustrator 

Adobe Systems 


Runners-up 


FreeHand, Macromedia 

MacDraw Pro, Claris 


Presentation Graphics Program 


PowerPoint 

Microsoft 


Runners up 


Persuasion, Adobe Systems 

CA-Cricket Presents, 

Computer Associates International 


E-Mail/Workgroup Software 
PC 


Mail 

Microsoft 


Runners up 


cc:Mail, Notes, Lotus Development 


E-Mail/Workgroup Software 
Macintosh 


cc:Mail 

Lotus Development 


Runner$up 


Mail, Microsoft 
QuickMail, CE Software 


Project Management 
All Platforms 


Organizer 

Lotus Development 




Act, Symantec 

Ascend for Windows 
and Macintosh, 

Franklin Quest 


Utility Package 
PC 


Norton Utilities 

Symantec 


Runners-up 


PC Tools, Symantec 
Norton Desktop for Windows, 

Symantec 


Utility Package 
Macintosh 


Norton Utilities Mac 

Symantec 


Runners-up 


MacTools, Symantec 
RAM Doubler, Cotmectix 


PageMaker 

Adobe Systems 


Runners-up 


QuarkXPress, Quark 
Ventura Publisher, Corel 


Desktop Publishing Program 
Unix 


FrameMaker 

Frame Technology 


Runners-up 


Interleaf, Interleaf 

Island Write/Paint/Draw, 

Island Software 


CAD Program 
PC 


AutoCAD 

Autodesk 


Runners-up 


Generic CADD, Autodesk 
Microstation, Intergraph 



PowerPoint 

Microsoft 


Runners-up 


Freelance Graphics, 

Lotus Development 

Persuasion, Adobe Systems 


Project for Windows 

Microsoft 


Runners-up 


CA-SuperProject, 

Computer Associates International 

Harvard Project Manager, 

Software Publishing 
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You only 
need 


Piracy is the greatest threat to the world's software industry. 
Developers lose billions in sales to software piracy each year. 
Protect your software and get all the revenue you deserve. 



reason to protect with Sentinel: 


it's the worldwide standard in software protection. 



More developers rely on Sentinel®,from Rainbow, 
than any other software protection in the world. 

And for good reason, Sentinel performs where it 
matters most: leading the industry in technology, 
quality, reliability and support. 

So when it's time to protect your DOS, OS/2, Windows, NT, 
Macintosh, UNIX, XENIX, LAN or CD-ROM application - 
protect with Sentinel. Protect with confidence. 

Call the Rainbow office or authorized distributor near you 

for a Sentinel Developer's Kit and more information on why 

Sentinel is Securing the future of software. 

SEIUfflEL 

Securing the future of software 




Rainbow Offices USA / ASIA / LATIN AMERICA 714/454-2100 
ARGENTINA: Agri-Aid, 5.A. 54 I S03053G 


AUSTRALIA: LOADPLAN 61 3 690 045S 
BELGIUM/LUXEMBURG: E25 321221II 17 
BRAZIL MIPS Sists™ ttda. 55 11 574 8686 
BULGARIA: KSIMETRO 35 9279 1476 
CHILE: thilesofuwa. 56 2 639 8892 
CHINA (Northern): CS&S 86 1 8316524 


CHINA (Eastern): Shanghai Pudong Software 
Park Detfefopmant Company 86 214371500 
COLOMBIA: Construdala 57 1 236 7341 
CZECH REPUBLIC ASK ON InlT 47 2 3103 652 
GREECE: Byte Computer S.A 301 92417 28 
HONG K0N& Computers £ PerEheras S52 2515 DOTS 
HUNGARY: Polyware Kft 36 75 481 236 
IRAN: Gam Electronics 982122 22374 


■ U,K. (44) 1932 570066 
ITALY: BFI t&EXSA SPA 39 23 31 00535 
ITALY: Sksistemi 39 30 24 21074 
JAPAN: Giken Shoji Cc, Ltd. 61 52 972 6544 
JORDAN: CDG Engineering 96 25 883 861 
KOREA: Genesis Technologies &2 2 578 3528 
LEBANON: National Groop Cffiwttanis 56 > 1494317 
MALAYSIA: Eastern 5ys Degn I,Ml Sii M 60 3 2411 !S8 
MEXICO: irupnc Comp.. S.A. deC.V, 9180Q 66 466 


FRANCE: (33) 1 47 38 2T 21 
MID Dll EAST: Hffihe lnt'1 44 81 459 SS22 
MOROCCO: Rrtur & Soft 212 2 40 03 97 
NETHERLANDS: introCom 31 74430 105 
PORTUGAL: COMELTA 351 1 941 65 07 
SCANDINAVIA: ^rko A/S 47 2249 1500 
SINGAPORE: Systems Desgn PTE LTD 65 747 2266 
SPAIN: MECCO 343422 7700 


GERMANY: (49) 89 32 17 98 0 
SWITZERLAND: 16 V AG 41 1741 2140 
SWITZERLAND: Safe tmpsd 5 A 41 2421 5386 
TAIWAN:Evefshine Tech.. 886 2 5935201 
THAILAND: 3C6 Inf! 66 2 3194451 
TUNISIA: ASCI 216 T 781 75 
TURKEY BIMEKS, Ltd. 90216 3463508 
VENEZUELA: HRT-M Osers 58 2 261 4282 


©1994 Rainbow Technologies, Inc. Sentinel is a registered trademark ot Rainbow Technologies, Inc. All other product names are trademarks of tfier respective owners, 
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Feature 


WHERE TO FIN 


ACI US, Inc. 

{408} 252-4444 
fas: (408) 252 7765 

Circle 1271 on Inquiry Card. 

Adobe Systems, I Fie. 

(800) 833-6687 
(415) 961-4400 
fax; {415} 961-3769 

Circle 1272 on Inquiry Card, 

American Small Business 
Computers, Inc. 

(918) 825-7555 
fax: (918) 825-6359 

Circle 1273 an Inquiry Card. 

Apple Computer, Inc. 

{800} 776-2333 
(408) 996-1010 
fax; (408) 974-9974 

Circle 1274 on Enquiry Card, 

Artisoft, Inc. 

(800) 846 9726 
(602) 670-7000 
fax: (602) 6707359 

Circle 1275 an Inquiry Card. 

Ashlar, Inc. 

(800) 877-2745 
(408) 746-1800 
fax: (408) 746 0749 

Circle 1276 on inquiry Card. 

ATI Technologies, Inc. 

{905} 882-2600 
fax: (905) 882-2620 

Circle 1277 on Enquiry Card. 

Autodesk, Inc. 

(415) 507-5000 
fax: (415) 507-5100 

Circle 1278 on Enquiry Card, 

Blyth Software, Inc. 

{800) 346-6647 
(415) 571-0222 
fax; (415) 571-1132 

Circle 1279 on Enquiry Card. 

Borland International, Inc. 

(800) 331-0877 
(408) 431-1000 
fax: (408) 4314122 

Circle 1280 on Inquiry Card. 

Canon Computer 
Systems, Inc. 

(800) 848-4123 
(714) 438-3000 
fax: (714) 438-3099 

Circle 1231 on Inquiry Card. 

CE Software, Inc. 

(800) 523-7638 
(515) 221-1801 
fax: {515} 221-1806 

Circle 1282 on Inquiry Card. 

Claris Corp. 

(800) 544-8554 
(408) 987-7000 
fax: (408)987-3932 

Circle 1283 on Inquiry Card. 


Compaq Computer Corp. 

(800) 345-1518 
(713) 3700670 

Circle 1284 an Enquiry Card, 

Computer Associates 
International, Inc. 

(800) 225-5224 
(516) 342-5224 
fax: (516) 342-5734 

Circle 1285 on Inquiry Card. 

Connectix Corp. 

(800) 950 5880 
(415) 571-5100 
fax; (415) 571-5195 

Circle 1286 an Inquiry Card. 

Corel Corp, 

(800) 772-6735 
(613) 728-8200 
fax: (613) 728*9790 

Circle 1287 on Inquiry Card. 

Deli Computer Corp. 

(800) 624-9897 
(512) 338-4400 
fax: (512) 728-3653 

Circle 1288 on Inquiry Card. 

Diamond Multimedia 
Systems, Inc. 

(408) 325-7000 
fax: (408) 325-7070 

Circle 1289 on Enquiry Card, 

Frame Technology Corp. 

(800) 843 7263 
(408) 975-6000 

Circle 1290 on Inquiry CaFd. 

Franklin Quest 

(800) 877 1814 

(801) 975-9992 
fax: (801) 975-9995 

Circle 1291 on Enquiry Card, 

Gateway 2009, Ine. 

(800) 846-2301 
(605) 232-2000 
fax: (605) 232-2023 

Circle 1292 on Enquiry Card. 

Hayes Microcomputer 
Products, Inc. 

(404) 441-1617 
fax; (404) 441-1213 

Circle 1293 on Inquiry Card. 

Hewlett-Packard Co, 

(800) 752-0900 
(415) 857-1501 

Circle 1294 on Inquiry Card. 

IBM Corp. 

(800) 426 3333 
(914) 7651900 

Circle 1295 on Inquiry Card, 

Intel Corp. 

(800) 628 8686 
(408) 765-8080 

Circle 1296 on Inquiry Card. 


Intergraph Corp. 

(800)345-4856 

(205) 730-2000 
fax; (205) 730-5384 

Circle 1297 an Inquiry Card. 

Interleaf, Inc. 

(800) 688-5151 
(617) 2900710 
fax: (617) 290 4943 

Circle 1298 on Inquiry Card. 

Investment Intelligence 
Systems Corp. 

+44 171628 6960 
fax: +44 171 638 7528 

Circle 1299 on Inquiry Card, 

Island Software Corp. 

(800) 255-4499 
(415) 884-4400 
fax; (415) 884 4500 

Circle 1300 on Inquiry Card. 

Lotus Devefopment Corp. 

(800) 343-5414 
(617) 577-8500 
fax: (617) 693-0968 

Circle 1301 an Inquiry Card. 

Macromedia 

(800) 288-4797 
(415) 252-2000 
fax; (415) 6261)554 

Circle 1302 an Inquiry Card. 

Metrowerks 

(800) 377-5416 
(512) 346-1935 
fax: (512) 346-3329 

Circle 1303 an Inquiry Card, 

Micrografx, Inc. 

(800) 417-8312 
(214) 234-1769 

Circle 1304 on Inquiry Card. 

Microsoft Corp. 

(800) 426-9400 

(206) 882.8080 
fax; (206) 936-7329 

Circle 1305 an inquiry Card. 

Nauao USA Corp, 

(800) 800-5202 
(310) 325 5202 
fax; (310) 530-1679 

Circle 1306 on Inquiry Card. 

NEC Technologies, Inc, 

(800) 632-4636 
(508) 264-8000 
fax: (508) 264 8673 

Circle 1307 on Inquiry Card. 

Novell, Inc. 

(800) 638 9273 
(SOI) 429-7000 
fax: (801] 429-5373 

Circle 1308 on Inquiry Card. 


Oracle Corp. 

(800) 672-2531 
(415) 506-7000 
fax: (415) 506-7200 

Circle 1309 on Inquiry Card, 

Quark, Inc. 

(800) 788-7835 
(303) 894-8888 
fax; (303) 894-3399 

Circle 1310 an Inquiry Card. 

Sharp Electronics Corp. 

[800) 2374277 
(201) 529-8200 

Circle 1311 on Inquiry Card, 

Softkey International 

(800) 227-5609 
(404) 514-6300 
fax: (404) 427-1150 

Circle 1312 an Inquiry Card. 

Software Publishing Corp. 

; (800) 336-8360 

(408) 986-8000 
fax: (408) 980-0729 

Circle 1313 an Inquiry Card, 

Sun Microsystems, Inc. 

(800) 786 0404 
(408) 276-1931 

Circle 1314 on Inquiry Card. 

SunSoft, Inc, 

(800) 227 9227 
(415) 960-3200 
fax; (415) 961-6070 

Circle 1315 on Inquiry Card. 

Symantec Corp. 

(800) 441-7234 
(408) 253-9600 
fax; [503) 3347474 

Circle 1316 on Inquiry Card. 

Toshiba America Information 
Systems, Inc. 

(800) 334-3445 
(714) 583-3000 
fax: (714) 583 3800 

Circle 1317 an Inquiry Card. 

LI.5. Robotics, Inc. 

(800) 342-5877 
(708) 982-5151 
fax: (708) 676-7323 

Circle 1318 on Inquiry Card. 

ViewSonic, Inc. 

(800) 8388583 
(909) 869-7976 
fax; (909) 468-1202 

Circle 1319 an Inquiry Card. 

WordPerfect/Novell 
Applications Group 

(800) 321-4566 

(801) 429-7000 
fax: (801) 228-5077 

Circle 1320 an Inquiry Card- 
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CONTAINMENT REPORT 


Business 

COLOR P pM 


PRINTER PR' c £ 



Color is color, unless 
it’s brilliantly practical. 


It s the business printer you’ve been wailing for. 

Professional color so reliable, inexpensive and easy to use, it's a 
practical office tool. Speed? It’s the world's fastest color printer at 
4 color pages per minute. Cost? Full text pages on plain paper at 
30 each. Color for H 0 on office papers. Simplicity? It' you can 
load a stapler, you've mastered this machine. Reliability? Add 


750 sheets and let it run overnight. That's robust Cost? At 
$4,995, nothing in its performance range even comes dose. 
Best of all, it's from Tektronix, a Fortune 500 leader, making 
world-class color printers for 13 years. 

Hie Phaser 340 Color Printer. 

So practical, it’s brilliant. 



Tektronix 

/ 


For free output sample or nearest 
dealer, call 800-835-6100, Ext 1037. 


© 1995 Tektronix, Inc. All rights reserved 
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Tired of waiting and waiting tor your new PC? Wait no more. With our special Computer’s Now!® program many of our 
award-winning and most popular packages can be shipped the same day you call. 


It’s As Easy As: 


Buy With Confidence 


O Choose the ZEOS system package you want. 
(A sampling of what’s available is shown.) 



For same day shipping, call ZEOS at 800-554-5226 
before 1 p.m. Central Time, Monday-Friday. 



Upon credit approval, we’ll ship your system the 
same day you order!* 



Our Guarantee To You: 

If we accept your order for immediate 
shipment and fail to ship your system 
under the conditions outlined, we will ship it 
at our expense as soon as it is ready* 


Need A Bigger Monitor? 

We can upgrade your Computers Now! desktop or vertical 
system with a larger monitor-and still ship it the same day 
you order!* 


Not only are you getting a ZEOS PC fast, you’re getting a 
fast PC. ZEOS has earned dozens of top industry awards for 
power and performance, besting the competitors time and 
time again. With an awesome price, ZEOS computers are 
your best value. 

That’s not all. ZEOS gives you the best sup¬ 
port in the business-for an even better value. 

In fact, ZEOS has earned seven PC Magazine 
Readers' Choice for Service & Reliability awards, tod 
ZEOS was the first to provide 24-hour toll-free technical 
support-365 days a year-for quick and accurate answers to 
all your technical questions, 

Tb order your high-perfonnance PC, call a ZEOS Systems 
Consultant today at 800-554-5226. 





Pantera™ 
486DX2-66 

$1645 

Pentium-60 

$1945 

Pentium-75 

$1995 




Pantera™ 

Pentium-6() 

$2145 


Discovery™ MM 


> 8MB RAM 

> 528MB local bus IDE hard drive, S20K cache 

> 4X CD-ROM drive, 3-5 ,r 1.44MB floppy drive 

>■ Diamond Stealth 64-bd PCI local bus graphics card 
with 1MB DRAM 

> 14" SVGA color monitor 
>■ 6-bay desktop case 

> MS-DOS 6,2, Windows for Workgroup, Microsoft Mouse 


> 8MB RAM, 256k SRAM cache 

> 528MB local bus IDE hard drive. 120K cache 

> 4X CD-ROM drive, 3-5" 1.44MB floppy drive 

> 14,40(1 bps send/receive fax modem 

> Diamond Stealth 64-bU PCI local bus graphics card 
with 2MB VRAM upgrade 

> 15" SVGA color monitor 
>- 6-bay desktop case 

> MS-DOS 6.2, Windows for Workgroups, Microsoft Mouse 

> Lotus SmartSuite 


> 8MB RAM 

> 528MB local bus IDE hard drive, 120K cache 

> 4X CD-ROM drive, 35'1.44MB floppy drive 

> Stereo sound card and speakers 

> 14,400 bps send/receive fax modem 

> Diamond Stealth 64-bit PCI local bus graphics card 
with 1MB DRAM 

> 14'SVGA color monitor 

> 6-bay desktop case 

> MS-DOS 6.2, Windows for Workgroups, Microsoft Mouse 

> Loots SmartSutte 


*Or#ra mist I* f*t Omgw4erv New 1 *KiftBurs1:«i> iw'w lilted jim a sun iplu si; lien- Slnctw OMtflimuusly uptlafc Uii> Jbi of cnriftuuniiuav pfatir uitl to antfirm mar syttem start the hst litis afler a pxxJ wily a long in 1hee prc-buill syswmv «mam m flock Monitor irpgrctis 
nraitflble s lunp. i» monitor remain In tfocfc Oltet ZEOS syflems and an iflRuraHons lake shgJidv IwLiir jbv-j? a iwefc Credit caa are sutael to ,iutlioriLiliuti Orders must be received by 1 p jil Centra] Tiinc. M-E 

Puit^w outers a? subject to approv'd Bumjih; iexhtg jiregranfi iivtobfcte. All price* wicdicaliiHB .iwl svadUitllly are staled to lunar wuluul rattc till to confirm Ifn* .r:d wamnn detilh Phua d.> not include dupplng. Al! product awl company nHires an tmutemarks or rcufeJered 
inuSmutsirs of their wscerliw holders ZEOS arid Gotfendii arc registered cnilenurta Gmpufeti Now! is i registered semcemufc ZCanl 8 a servktaiurk. Anton* Panter-j and ZEOS teadiai: irademnria of ZEOS linen i-iinud lid 6 JW ZEOS I'lterjatiociHi lid. HOI Industrial Blwl. Mmreapolp, 
MN 55411 USA, ZEOS h aptibcly traded company (NA51MQ symbol; ZEOS) NOTJ-WT-W 
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Pantera™ 

486DX2-66 

$2145 

Pentium-75 

$2495 

Pentium-90 

$2795 


Package #3 





Windows 


EK ?fcV r 


Pantera™ 

Pentium-75 


$2595 


Pentium-90 

$2895 


ditors’ Choice 




Pantera™ 

Pentium-75 

$2745 

Pentium-90 

$3095 


Pentium-100 

$3295 


Hottest 


16MB RAM 

850MB local bus IDE hard drive, 256K cache 
4X CD-ROM drive, 3.5" 1.44MB floppy drive 
Diamond Stealth 64-bit PCI local bus graphics card 
with 1MB DRAM 
15"SVGA color monitor 
6-bay desktop case 

MS-DOS 6.2, Windows for Workgroups, Microsoft Mouse 
IjOtus SmartSuite 


► 16MB RAM, 256K SRAM cache 

► 528MB local bus IDE hard drive, 120K cache 

► 4X CD-ROM drive, 3.5" 1.44MB floppy drive 

► Diamond Stealth 64-bit PCJ local bus graphics card 
with 2MB VRAM upgrade 

► 15" SVGA color monitor 

► 6-bay desktop case 

► MS-DOS 6.2, Windows for Workgroups, Microsoft Mouse 

► Lotus SmartSuite 


► 16MB RAM, 256K SRAM cache 

► 1GB local bus IDE hard drive, 256K cache 

► 4X CD-ROM drive, 3 5" 1.44MB floppy drive 

► Diamond Stealth 64-bit PCI local bus graphics card 
with 2MB VRAM upgrade 

► 15 "SVGA color monitor 

► 6-bay desktop case (Pentium-75) 

10-bay vertical case (Pentium 90 & 100) 

► MS-DOS 6.2, Windows forWorkgroups, Microsoft Mouse 

► Lotus SmartSuite 



Pantera™ 

?* Pentium-75 

$2895 

— Pentium-90 

$3195 


Discovery Plus: 




Windows 

1 1B 


Pantera™ 
Pentium-75 

$3118 4 

Pentium-90 

$3418 



Pantera™ 

Pentium-75 


$3495 


Pentium-90 

$3795 


Pentium-100 

$3995 



Best MM: 


Best MM Supreme 


16MB RAM, 256K SRAM cache 

850MB local bus IDE hard drive, 256K cache 

4X CD-ROM drive, 3-5" 1.44MB floppy drive 

Stereo sound card, high-power speakers w/subwoofer 

14,400 bps send/receive lax modem 

Diamond Stealth 64-bit PCI local bus graphics card 

with 1MB DRAM upgrade 

15"SVGAcolor monitor 

6-bay desktop case 

MS-DOS 6.2,Windows forWorkgroups, Microsoft Mouse 
IjOtus SmartSuite 


► 16MB RAM, 256K SRAM cache 

► 528MB local bus IDE hard drive, 120K cache 

► 4X CD-ROM drive, 3.5" 1.44MB floppy drive 

► Stereo sound card and speakers 

► Diamond Stealth 64-bit PCI local bus graphics card 
willi 2MB VRAM upgrade 

► 17 "SVGAcolor monitor 

► 10-bay vertical case 

► MS-DOS 6.2,Windows forWorkgroups, Microsoft Mouse 

► Lotus SmartSuite 


► 24MB RAM, 256K SRAM cache 

► 1GB local bus IDE hard drive, 256K cache 

► 4X CD-ROM drive, 3 5" 1.44MB floppy drive 

► Stereo sound card, high-power speakers w/ subwoofer 

► Diamond Stealth 64-bit PCI local bus graphics card 
with 2MB VRAM upgrade 

► 17" SVGA color monitor 

► 10-bay vertical case 

► MS-DOS 6.2,Windows forWorkgroups, Microsoft Mouse 

► Lotus SmartSuite 



Ambra™ 

486DX2-66 

$1395 


^zsssmn 



Meridian™ 400C 
486DX2-50 

$2595 

DK4-100 

$2995 



Meridian™ 800C 

486DX2-50 

$2795 

DX4-100 

$3195 


e #3 


8MB RAM, 128K SRAM cache 
528MB hard drive with 120K cache 

► 3-5" 1.44MB floppy 7 drive 

► On-board VESA local bus video 

► 14"SVGA color monitor 

► 4-bay desktop case 

► MS-DOS 6.2, Windows forWorkgroups, Microsoft Mouse 


► 8MB RAM 

► 350MB IDE hard drive 

► External 3 5" 1.44MB floppy drive 

► 79" DSTN color VGA display 

► Custom carrying case 

► Extra battery' 

► MS-DOS 6.2, Windows forWorkgroups 

► Lotus Organizer 

► 7.8"x 10.2" x 1.7"; 3-9 lbs. 

For active matrix display, add $700 


► 8MB RAM 

► 350MB IDE hard drive 

► Internal 3 5" 1.44MB floppy drive 

► 10.3"dual-scan color VGA display 

► Custom carrying case 

► Extra battery 

► MS-DOS 6.2, Window? for Wbrkgroups 

► Lotus Organizer 

► 8.9" x 117”x 1.9"; 6.3 lbs. 

For active matrix display, add $800 


800 - 554-5226 

24 Hours a Day • 365 Days a Year 




Fax Orders: 800-362-1205 or 612-362-1205. Phone Orders: Outside U.S. and Canada: 612-362-1212, 
Government: 800-245-2449, ZEOS Information Systems, Inc. GSA#GS00K94AGS5176. Purchase 
Orders, MasterCard, VISA Am Ex. Discover, Z-Card, COD and leasing programs. 
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What Makes HASP 
the Best 
Protection 


Your Software 
Can Get? 


“Aladdin’s HASP has helped us increase our revenues by providing 
us with extremely reliable and user-friendly protection for our 
software. In addition, Aladdin’s service and technical support are 
simply first class.” 

Frapk LaMonica, Chairman, Vibrant Graphics 


“Quark/QSS has chosen HASP and MacHASPto protect 
QuarkXpress® in our most demanding markets, because we believe 
that Aladdin’s products meet the high standards of reliability, 
compatibility and security required for these markets.” 

John MacMonagle, Purchasing Manager, Quark/QSS 



“Aladdin’s HASP gives our customers the key to protecting their 
investment in software development.” 

David Assia, CEO, Magic Software Enterprise s Ltd. 


“We have been most impressed with the quality of the HASP keys, 
as well as with the excellent support provided by Aladdin. We have 
tried a number of protection methods, but for ease-of-use, cost, and 
reliability, we keep coming back to HASP.” 

Jeremy du Plessis, Director, Indexia Research 


Since 1984, thousands of leading developers 
in over 60 countries have chosen HASP to 
protect their software. Why? Because HASP’S 
security, reliability, and ease-of-use led them 
to a simple conclusion: HASP is the most 
effective software protection system available. 


LISTEN TO THE EXPERTS: 

In all the products we tested, except the HASP, 
we could see through the encrypting and 
questioning procedures... and crack them. 

CT Magazine (Germany) 
MemoHASP: ...of all die protection devices tested 
is widiout any doubt, die one which combines 
die best features. 

PCompatible (Spain) 

Trying to crack a program... that was protected 
utilizing all of HASP’S features - is like searching 
for the Holy Grail. 

Micro Systems (France) 

PC dongles... come with varying claims as to 
their transparency. 'Hie majority suffer from 
problems when a printer is connected... the 
HASP-3 is not affected... 

Program Now (UK) 

Of all keys tested, HASP is die most ambitious 
one... the quality of HASP manufacturing seems 

ixalltnt. pc Compatible (France) 

MacllASP is an optimal protection method, for 
die programmers... and for the users... 

Bit Magazine (Italy) 


Software piracy is costing developers over 
$12 billion a year in lost revenues, lb date, 
over one million HASP key's have been used to 
protect billions of dollars worth of software 
worldwide. 


Call us today to find out how HASP can help 
increase your revenues. 


1 - 800 - 223-4277 


ALADDIN 


The Professional's Choice 

North Aladdin Software Security Inc. 

America Tel: (800) 223 4277. (212) 564 5678 

Fax: (212) 564 3377 
E-mail: sales@hasp.com 

Inti Office Aladdin Knowledge Systems Ltd. 

Tel: 972-3-537 5795, Fax: 972-3-537 5796 
E-mail: aladdin@aladdin.co.il 


United Aladdin Knowledge 

Kingdom Systems UK Ltd 

Tel: 01753-622266. Fax: 01753-622262 


© Aladdin Knowledge Systems Ltd 1986-1995 (12.94) 
member of 


France 


Aladdin France SA 

Tel: 1 40 85 98 85. Fax: 1 41 21 90 56 



Microsoft. 


■ Australia Conlab 3 8985685 ■ Benelux Aladdin Benelux 1)889* 197T ■ Czech Allas 2 766085 ■ Chile Micrologic* 2 222 1.388 

■ Denmark Bcrcndsen 39 577300 ■ Egypt Zcinddein 2 3601632 ■ Finland ID- Systems 0 870 3520 ■ Germany CSS 201 278804 

■ Greece I inibrain 1 6856320 ■ Italy Fanner Data 2 261473801 Japan Athena, 3 58 213284 ■ Korea Dae-A 2 848 4-181 ■ Mexico SiSoft 5 5439770 


WINDOWS., ■ Zealand Draining . 4 5666014 ■ Poland Systherm 61 180273 ■ Portugal I uiurmatica 1 4116269 ■ South Africa 1) Le Roux, 11 886 4704 
COMRMTBLE ■ Spain PC Hardware. 3 4493193 ■ Switzerland Opag 61 7169222 ■ Taiwan Teco 2 555 9676 ■ Turkey Mikrobeta 312 467 750*1 
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See You Around 



TOM R. HALFHILL 


P anoramic video technology— 
perhaps the first new form of 
photography to be invented 
in this century—puts you in the mid¬ 
dle of a wraparound, photo-quality, 
virtual-reality world with no need for 
helmets, goggles, or gloves. Apple’s 
QuickTime VR, unveiled in June 1994, 
gained national attention when NBC 
News adapted it to create panoramas 
of crime scenes during the murder tri¬ 
al of O. J. Simpson. Simon & Schus¬ 
ter’s CD-ROM, titled Star Trek: The 
Next Generation Interactive Technical 
Manual, was the first retail product to 
use QuickTime VR. Released in No¬ 
vember, the Star Trek CD-ROM (see 
“Books and CD-ROMs: Star Trek 
Meets QuickTime VR.” March BYTE) 
quickly sold more than 200,(XX) copies. 

Developers of game and education¬ 
al software love this technology be¬ 
cause it enables them to photograph 
scenes that aren’t practical to render 
artificially. WNET, a PBS station in 
New York, is using QuickTime VR to 
create a panoramic tour of the Serengeti 
Plain in Africa. Sumeria, a multimedia 
developer in San Francisco, is work¬ 
ing on QuickTime VR tours of Mayan 
ruins in Central America. 

Businesses can use panoramic videos 
to familiarize employees with the lay¬ 
outs of mazelike factories or offices. 

Law-enforcement agencies can use pan¬ 
oramas to train SWAT teams. And ul¬ 
timately, it’s possible that panoramas 

photographed with tiny fiber-optic lenses could open interior 
spaces, such as the human body, to interactive exploration. 

Although QuickTime VR panoramas can be displayed on Win¬ 
dows PCs as well as on Macintoshes (the Star Trek CD-ROM 
is available for both platforms), the special authoring tools run 
only on a Mac. That limitation prompted Microsoft to embark on 
a crash program last October to make its own version of Quick¬ 
Time VR. The result. Surround Video, is scheduled for release 


as an SDK (Soft¬ 
ware Development 
Kit) this spring. 

In some respects. Surround 
Video is not as advanced as 
QuickTime VR (see the table 
“QuickTime VR vs. Surround 
Video” on page 89). To users, 
however, it appears very sim¬ 
ilar to QuickTime VR on the 
screen, and it will almost cer¬ 
tainly attract developers. 
Four characteristics, listed 
below, set panoramic video apart from previous technologies. 

• Unlike other forms of virtual reality, these panoramas are not 
limited to computer-generated images. QuickTime VR and Sur¬ 
round Video use digitized photos of real-world scenes (although 
they can also use rendered images or combine elements of both). 

• Despite their misleading names, QuickTime VR and Surround 
Video do not require motion-video footage. (But conventional 


Panoratftfc video, 

Apple’s QuickTime VR and 
Microsoft’s Surround Video, 
enables photo-quality 
virtual reality on your 
computer screen 
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video and animation can be used as lay¬ 
ers on the backgrounds.) Since the pan¬ 
oramas are derived from still photos, they 
don't restrict you to viewing a scene in 
any predetermined linear sequence. Navi¬ 
gation is completely interactive. 

• Panoramic video is the only way to map 
360-degree panoramas onto a flat surface 
(in this case, a video screen) without dis¬ 
tortion. Photographers have been shoot¬ 
ing panoramas since the nineteenth cen¬ 
tury. but true 360-degree photos suffer 
from optical distortion unless you bend 
them into a cylinder and view the panora¬ 
ma from inside. QuickTime VR and Sur¬ 
round Video automatically correct that dis¬ 
tortion through software. 

• Panoramic videos are interactive in ways 
that are impossible without a computer. 
For instance, developers can link panora¬ 
mas together so users can change view¬ 
points by clicking on predefined hot spots. 
Also, QuickTime VR lets you zoom a pan¬ 
orama to higher magnifications and view 
objects from any angle. (Early versions of 
Surround Video lack these capabilities, 
but Microsoft says it will add them soon.) 


Inside a Panorama 

Imagine a virtual environment in which 
you can view any portion of a 360-degree 
panorama—a wraparound photographic 
image of a real-world scene. You can pan 
the image left or right in a complete circle. 
Now add the ability to zoom in for a clos¬ 
er look at small details. You can examine 
selected objects in the panorama from any 
angle and even shift your position to oth¬ 
er viewpoints, just as if you were actually 
there. Now imagine that you can achieve 
this virtual reality without any special gear 
except the computer on your desk. Ap¬ 
ple's QuickTime VR and Microsoft’s Sur¬ 
round Video, two similar versions of the 
new panoramic video technology, provide 
all this and more. 

Navigating through a panoramic video 
is as easy as pointing and clicking with a 
mouse. The image on the screen represents 
a small portion of the entire 360-degree 
view—usually about 70 degrees, depend¬ 
ing on the focal length of the lens used to 
take the original photos. To move your view 
of the panorama in any direction, you sim¬ 
ply move the mouse cursor toward that edge 


of the screen. Horizontal panning is infinite 
in either direction; vertical scrolling is lim¬ 
ited to the field of view captured by the cam¬ 
era's lens (more on this later). 

To examine part of a scene at closer 
range, you can zoom to higher magnifica¬ 
tions. The current state of the technology 
lets you magnify the image about two to 
four times. QuickTime VR automatically 
applies an antialiasing filter to smooth out 
the jagged lines caused by pixelation at 
these higher magnifications. 

Most panoramas contain predefined hot 
spots that allow you to change viewpoints 
or examine certain objects in more detail. 
When you point at a hot spot with the 
mouse, the cursor changes to indicate what 
you can do. For example, if the developer 
linked multiple panoramas together, you 
could jump from one view to another sim¬ 
ply by clicking the mouse on the appro¬ 
priate spot. Another type of hot spot lets 
you “pick up" and examine certain objects 
from any angle. To enable this effect, the 
developer must photograph these objects 
separately and link them to the general 
panorama. 


HOW APPLE’S STITCHER TOOL WORKS 


The QuickTime VR developer 
feeds digitized PICT files of 
still photos into the Stitcher 
program. Stitcher loins the 
photos together, eliminates 
redundant details between 
frames, aligns the edges, 
and applies cylindrical 
distortion to re-create the 
entire 360-degree scene as 
a continuous strip. 



To shoot a panorama with an ordinary camera, the photographer must rotate the camera 
around the nodal point (i.e., the optical center) of the lens and overlap the frames slightly. 


Before stitching: 
overlapping photos 




Delete redundant information; 
add cylindrical distortion 


After stitching: 

360-degree cylindrical panorama 
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When you click on one of these objects, 
a special window opens on the screen, the 
object enlarges to fill the window, and you 
can rotate the image 360 degrees horizon¬ 
tally—and nearly as much vertically. This 
feature suggests all kinds of possibilities. 
For instance, a panoramic tour of a muse¬ 
um could allow you to pick up and exam¬ 
ine artifacts that normally would be off- 
limits to visitors. 

Apple and Microsoft are currently add¬ 
ing even more capabilities. Developers 
will soon be able to combine video footage 
with interactive environments by overlaying 
QuickTime or AVI (Audio Video Inter¬ 
leave) movies on panoramic backgrounds. 
Apple is perfecting an enhancement, called 
localized sound , that links prerecorded 
audio to your real-time video navigation. 
In one of Apple’s demonstrations, you can 
scroll around a panorama of a beach scene. 
When a beach cottage comes into view, 
you can hear the faint sounds of voices. If 
you zoom in for a closer look, the voices 
become more distinct and combine with 
the sounds of a party. When you zoom 
back out, the sounds get softer again. 


For Experts Only 

Although viewing and navigating through 
a panorama are easy, creating one is a dif¬ 
ferent matter. For now, the authoring tools 
and photographic skills required for this 
task are beyond the capabilities of most 
users. Someday these tools may become 
as easy to use as morphing programs, but 
until then, only the most advanced users 
and professional developers will be able 
to create panoramas. 

The first step in the process is to shoot 
the pictures. This is where Surround Vid¬ 
eo differs significantly from QuickTime 
VR. Surround Video requires a special pan¬ 
oramic camera that rotates in a circle while 
continuously exposing a strip of film that 
moves in the opposite direction. In other 
words, instead of snapping a normal pic¬ 
ture, the camera optically scans the image 
onto the film to make a strip that's about 
7 inches long. (See the figure “How a Pan¬ 
oramic Camera Works" on page 88.) 

QuickTime VR also lets you use a pan¬ 
oramic camera, but doesn’t require it. In¬ 
stead, Apple has sophisticated software 
tools that can assemble a panorama from 


a series of still photos taken with an ordi¬ 
nary camera. The key to this process is a 
program called Stitcher, which automati¬ 
cally joins the individual photos together 
to make a seamless 360-degree view. 

No matter which kind of camera you 
use, the result is the same: an image with 
a very wide aspect ratio that encompasses 
a 360-degree view of the original scene. 
Apple does it with software, while Micro¬ 
soft does it with hardware. Apple’s ap¬ 
proach offers more flexibility because you 
can take pictures with almost any camera, 
lens, or film format. (In fact, Apple has 
produced panoramas with inexpensive dis¬ 
posable cameras.) But Apple does not rec¬ 
ommend using a still-video camera, such 
as the Canon RC-570, or a low-resolution 
digital camera, such as the QuickTake 100, 
or a frame-grabber with videotape. These 
devices don't deliver enough resolution to 
withstand magnification. 

Shooting pictures for a QuickTime VR 
panorama is a bit tricky. First, the lens has 
to be of a rectilinear design, which includes 
most lenses for general photography, ex¬ 
cept for fish-eye lenses. The curvilinear 
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images produced by fish-eye lenses won’t 
work with the Stitcher program. Rectilin¬ 
ear lenses are designed to keep straight 
lines straight. (Apple recommends Sig¬ 
ma’s 14mm f/3.5 and Nikon’s 15mm 
f/3.5.) To include as much vertical space as 
possible, you should turn the camera side¬ 
ways, even though this increases the num¬ 
ber of pictures required to cover the 360- 
degree field. A 15mm lens is wide enough 
to cover that field in as few as eight frames, 
but Apple recommends shooting 12 frames 
of each scene to allow plenty of overlap. 

When shooting these pictures, you have 
to rotate the camera around the nodal point 
(i.e., the optical center) of the lens. Other¬ 
wise, each frame will record a slightly dif¬ 
ferent viewpoint, and the panorama will 
appear to jump when the user pans across 
the image. This is especially true if the 
scene includes objects that are close to the 
camera, because the parallax error between 
frames will be more obvious. 

Unfortunately, tripod sockets are usu¬ 
ally near the focal plane, not the nodal 
point. And the nodal point might not co¬ 
incide with the physical center of the lens. 
To get around this problem, you need a 
special tripod head that makes it easier to 
visually identify the nodal point and ad¬ 
just the camera’s position. Apple is work¬ 
ing with a manufacturer to produce one 
that is specially suited for QuickTime VR. 

You can skip all this trouble by using 


A panoramic camera, described at left, 
takes a 360-degree image on a single 
photograph. Above is a sample panoramic 
photograph of the Brooklyn Bridge. 


a panoramic camera, which auto¬ 
matically rotates around a fixed 
nodal point. But such cameras 
have problems of their own. Only 
the most expensive models have 
interchangeable lenses, so you’re 
restricted to a single perspective. 
These lenses are not very wide, 
so the vertical field of view is lim¬ 
ited. And if you aren’t careful, you 
might catch yourself in the picture. 

To digitize the long filmstrip from a pan¬ 
oramic camera with enough resolution to 
support high magnifications, you have to 
use an expensive drum scanner that’s big 
enough to accommodate the strip. Stan¬ 
dard film scanners won’t work, and flatbed 
scanners aren’t recommended. 

A Stitch in Time 

The best way to digitize photos for a Quick¬ 
Time VR panorama is to scan the film onto 
a Kodak Photo CD, which yields resolu¬ 
tions as high as 2048 by 3072 pixels at a 
color depth of 24 bits. That much resolu¬ 
tion is overkill, however, and file sizes are 
large (more than 200 MB) when a dozen or 
more frames are stitched together. 

QuickTime VR panoramas typically use 
the Photo CD base resolution of 768 by 
512 pixels at 24 bits. If you stitch togeth¬ 
er 12 pictures, the resulting strip is a PICT 
file that’s about 768 pixels high by 2496 
pixels wide (after redundant information 
between frames drops out). Apple uses the 
Cinepak codec in QuickTime to compress 
this file down to a manageable 520 to 800 
KB. (Surround Video panoramas are un¬ 
compressed and average about 1.4 MB, 
because on-the-fly decompression would 
impair playback performance.) 

Apple’s Stitcher program is mostly au¬ 
tomatic, but it does require some inter¬ 
vention by the developer. Among other 


things, you must tell the program whether 
the camera was oriented vertically or hor¬ 
izontally and how much overlapping area 
between frames should be analyzed when 
the edges are joined together. 

As long as those areas contain sufficient 
detail. Stitcher does a good job of match¬ 
ing the seams and eliminating redundant 
information. For example, if the right edge 
of one frame and the left edge of the next 
frame both include the same object—such 
as a doorknob—Stitcher can figure out 
that the object should appeal - only once in 
the panorama and deletes the overlapping 
portion. Stitcher also blends exposure dif¬ 
ferences between frames, so you can shoot 
the pictures at slightly different settings 
to maximize highlight and shadow details 
in different parts of the scene. 

To align the seams. Stitcher applies cy¬ 
lindrical distortion across the entire im¬ 
age. This might appear counterintuitive— 
why shoot the pictures with a rectilinear 
lens if you’re going to add distortion later? 
However, cylindrical distortion is neces¬ 
sary to produce a continuous, seamless 
image in which details along the frame 
boundaries match up perfectly (see “How 
Apple’s Stitcher Tool Works” on page 86). 

The result is a very wide image that’s 
virtually identical to the cylindrically dis¬ 
torted filmstrip exposed by a panoramic 
camera. If you could join the ends of this 
strip together and stick your head inside 
the cylinder, you'd see an undistorted 360- 
degree view—which is exactly what the 
playback software does when it displays 
the panorama on the screen. 

QuickTime VR and Surround Video can 
work with any digitized images, not just 
photos. If you’d rather create an artificial 
world, you can use a rendering program 
instead of a camera. You can also use an 
image-editing program to modify the pan¬ 
orama or combine photographic images 
with rendered graphics. 

Finishing Touches 

Once you have a panorama, the next step 
is to define the hot spots that link it to oth- 
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er panoramas (if any). Apple and Microsoft 
provide tools for creating these links. Ap¬ 
ple’s tool is a HyperCard program called 
Scene Editor. Using a standard paint pro¬ 
gram, you draw solid colors over areas of 
the panorama that will he hot. Each color 
marks a different hot spot, so they can be 
irregular shapes and noncontiguous. Ar¬ 
eas that aren’t hot are erased, yielding a 
white-background mask that Scene Edi¬ 
tor links transparently to the panorama. 

In addition to linking panoramas to¬ 
gether, you can use Scene Editor to assign 
hot spots to objects. (Microsoft says it will 
add this feature to Surround Video, too.) 
QuickTime VR can display a magnified 
view of an object, and the user can rotate 
the image in any direction. Of course, this 
assumes the developer has already photo¬ 
graphed the object from every angle. 

This process requires about 500 images 
of the object. To make it easier to shoot 
these pictures with the proper alignment, 
Apple has a so-called bread-box rig that 
aims a camera along any angle at an object 
in the center of an imaginary globe. (The 
rig acquired its name because it accom¬ 
modates objects as large as a bread box.) 

The camera can shoot pictures while tra¬ 
versing imaginary latitudinal lines around 
the object. Each of the approximately 15 
lines requires 36 pictures to cover the en¬ 
tire object. Since these close-up images don’t 
require the high resolution of a panorama, 
they can be taken with a video camera and 
a frame-grabber—which is faster and more 
economical than shooting 500 pictures with 


a 35mm camera. Another QuickTime VR 
tool. Object Maker, converts these 500 views 
into a QuickTime movie file that the user 
can manipulate interactively. 

The final step of the process is to pack¬ 
age the panoramas, hot-spot masks, ob¬ 
ject views, layered movies, sounds, and 
other elements into a format that the Quick¬ 
Time VR or Surround Video playback soft¬ 
ware can handle. Again, both Apple and 
Microsoft supply tools for this purpose. 

QuickTime VR panoramas convert from 
PICT files to standard QuickTime MOOV 
files. During compression, the panorama is 
sliced into vertical strips measuring about 
768 pixels high by 104 pixels wide. To re¬ 
duce memory requirements, only part of 
the panorama initially loads into RAM. 
Additional strips load into memory when 
the user pans horizontally. 

Surround Video uses a technique that is 
similar, except without compression. The 
panoramic file is called a striped DIB (de¬ 
vice-independent bit map). It’s much like 
a regular Windows BMP or DIB file, ex¬ 
cept the image is sliced into vertical strips 
measuring only 4 pixels wide. When the 
user pans left or right, the appropriate strips 
load into memory. Additional elements (e.g., 
movies and sounds) are stored in another 
new file type called an asset database , which 
is similar to a Macintosh resource file. 

Developer Trade-Offs 

Apple and Microsoft are taking very dif¬ 
ferent approaches to their distribution of 
the authoring tools. Apple charges $2000 


QUICKTIME VR VS. SURROUND VIDEO 


QUICKTIME VR 

SURROUND VIDEO 

Displays on 

Macintosh, Windows 

Windows; Macintosh planned 

Tools run on 

Macintosh 

Windows 

Camera required 

Any 

Panoramic (expensive) 

Magnification? 

Yes 

To be determined 

Object examination? 

Yes 

To be determined 

Costs 

Kit. annual fee. royalties 

Free to registered developers 

Availability 

Now 

Spring 1995 

Company 

Apple 

Microsoft 




OVtR 
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Includes selections 
from Proverbs. Ecclesiastes. 
Matthew and Corinthians 
accompanied by music. 



$24.99 Disk plus S/M 
$34.99 CD-ROM *,,*/» 

CD-ROM version 

fodudvt tuH tvxt of tfw Bibtr, digital musk 
Masteruird. Vito, Oinovtr or Imtrit«n Express 
To order call 

(800) 701-0889 ext.5B 
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I f you have a problem with your BYTE 
subscription, let us know! For best service, 
provide a brief description of the problem 
and a copy of a recent magazine mailing label (if 
available). If your label is unavailable, just give 
us your subscription account number along with 
your name, address, and zip code where your 
BYTE subscription is currently being sent. If you 
have a change of address, be sure to provide 
both your old and new addresses. If the problem 
involves a payment, be sure to include copies of 
your cancelled check (both sides) or your credit 
card statement. Please include a “business 
hours” phone number if possible. 

Send to: 

BYTE Magazine 
Subscriber Service 
PO Box 55$ 

Ilightstown, NJ 08520 

fax: 609-426-7087 

Phone: (9 a.m. to 8 p.in. Eastern 

Time, Monday through Friday) 
800-252-2983 (U.S.), or 609-426-7676 
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Because the Expert s decide. 


for the QuickTime VR kit; this does not 
include the annual fee for becoming a reg¬ 
istered developer. QuickTime VR author¬ 
ing also requires HyperCard and MPW, 
which Apple includes in the package it 


QuickTime VR Hardware 

For... You'll need.., 

320- by 200- 66030 Macintosh 

pixel resolution 

640- by 4B0- 40-MHz or faster 

pixel resolution 66040 Macintosh; 

PowerMac 

sends to developers. Apple also charges 
royalties based on sales: 40 to 80 cents per 
unit, depending on the number of panora¬ 
mas in the product. Apple’s authoring tools 
are more sophisticated than Microsoft's, 
so Apple is obviously trying to get a re¬ 
turn on its R<&D investment, 

Microsoft, on Ihe other hand, sees Sur¬ 
round Video as a way to sell more copies 
of Windows 95 (which Microsoft recom¬ 
mends be used with it to obtain good per¬ 
formance), So, Microsoft is essentially giv¬ 
ing away its tools by including them on 
the CD-ROMs periodically sent to regis¬ 
tered developers. In addition, Microsoft 
doesn't plan to charge royalties. 

Because Microsoft requires developers 
to use a panoramic camera, however, it’s 
more expensive to get started with Sur¬ 
round Video than it is with QuickTime 
VR. While a 35mm SLR camera and an 
extreme-wide-angle lens cos! about $ 1000 
to $2500, a good panoramic camera costs 
from $2500 to $22,000. Microsoft says 
that’s an insignificant cost for profession¬ 
al developers, whose production budgets 
can range into die hundreds of thousands 
of dollars. Microsoft has also compiled an 
international directory of professional pho¬ 
tographers who already have panoramic 
cameras; their rates average about $ 1500 
per day, plus expenses. 

Developers thus luce a difficult choice: 
Either pay more for the authoring tools 
and royalties required by QuickTime VR 
or pay more for the photography required 
by Surround Video, Fortunately, users do 
not have to wrestle with these decisions. 
Although QuickTime VR is technically 
superior. Surround Video is not far be¬ 
hind. On the screen, both deliver a similar 
experience—a new way of viewing and 
interacting with virtual environments with¬ 
out the need for special equipment. ■ 


Tom R. Halfhill is a BYTE senior news edi¬ 
tor based in San Mateo ( California* who has 
more than 20 years r experience in photog¬ 
raphy. You can reach him on the internet or 
BIX at thalfhill@bix.com. 
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2 in 1 cartridge tape and floppy drive. 


Reads and writes both floppy disk and 
tape • twice the speed of other floppy 
drives • copy files to tape from 
Windows File Manager • 3 year 
warranty. 


For product information or 

your nearest distributor call: 
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McGraw-Hill Publications. 
Maximize Your Reach. 




1 4-Architectural Record 

1 7-A/C Flyer, Aviation Week & Space Technology, 
AW & ST Russia, Business & Commercial Aviation, 
World Aviation Directory, Buyer's Guide, World 
Aviation Catalog Guide 

' 20-Business Week, Business Week China, 

Business Week Poland, Business Week 
International Edition, Business Week Russia 

1 28-Chemical Engineering 

1 32C-BYTE, Data Communications, 

Data Communications International, LAN Times, 
Open Computing 


• 39-Electrical World 

• 41 -ENR, Construction News Publishing 
Network 114 Magazines, 5 Newspapers), 
Sweet's Catalog File 

• 46-Global Finance 

• H6-The Physician & Sportsmedicine, 
Postgraduate Medicine 

■ 114-Modern Plastics, Modern Plastics 
International, Modern Plastics Encyclopedia & 
Buyer's Guide 

• 117-Power, Electric Power International 





































BusinessWeek 
Aerospace Daily 
Airports 

Ardiileclwal flecord 
Aviation Daily 
Aviation Europe 

Aviation Week 8 Space Technology 
Biotechnology Newswatch 
Byte 

Chemical Engineering 
Coal Tech International 
Coal Week 

Data Communications 
Electrical World 
Electric Utility Week 
Engineering News Record 
Federal Technology Deport 
Hazardous Waste Business 
Independent Power Deport 
Industrial Energy Bulletin 
Inside Energy/with Federal lands 
Inside F.E.D.C. 

Inside N.D.C. 

Integrated Waste Management 
LAN Times 
Modern Plastics 
Nucleonics Week 

Qpen Computing (formerly UnisWorld) 

Platt's International Petrochemical Deport 
Flail's digram News 
Plan's Oilgram Price Deport 
The Physician & Sportsmedicine 
Postgraduate Medicine 
SSP’s Emerging 8 Special Situations 
SUP's Metals Week 

SUP'S Deview of Banking & Financial Seivices 
S&P's Deview at Secnrilies 
U Commodities Degulation 
Securities Week 
Telecom Strategy Letter 
Utility Environment Deport 
the Weekly of Business Aviation 


You have it all, word for word. You 1 re connected to an unabridged electronic library containing 
the full text of articles exactly as published, except graphics, in McGraw-Hill magazines and 
newsletters. And, best of all, because it's from McGraw-Hill, a leading international multimedia 
publishing and information services company; you get unparalleled excellence and reliability 
of content. 

You access it fast and easy You can search the entire McGraw-Hill database (over 50 of our 
leading publications) taster widi more user-friendly ease titan any other text. There are no 
cumbersome preliminaries.,.you get right into your hunt for information about companies, 
people and products on any topic. 


And now you can make the information-rich connection to McGraw-Hill Publications Online 


today. For more information and our latest, complete list of publications, contact Andrea 


Broadbent at (609) 426-5523. Or fax tliis coupon to (609) 426-7352. Or send it to die address 


on the coupon. 

Available online dirough 

• Dialog® • NewsNet® • Dow Jones News/Retrieval® 

• Lexis/Nexis® • F.T. Profile (U.K.) 


McGraw-Hill 
Publications Online 

Princeton-Hightstown Road 
N-l 

Highslown, NJ 08520 U.S.A. 

□ Send me the complete list of your 
publications online. 

□ Send me details on The McGraw-i till linergy library 
produced by SilverPlalter Information. 

Zip/Postal Code- 



Name 


Title 


Company 


Address 


City 
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It Makes Simple Presentations Impressive. 
It Makes Impressive Presentations Simple. 



It's a Proxima Ovation'+ projection panel. 
It works with your computer and 
an overhead projector to project 
powerful large-screen images. 

Anything from simple graphics to 
full-motion multimedia presentations 
And yes, you need one. 

Because with it, you can 
communicate more 
effectively than ever before. 

But that's not all. 

Proxima's Ovation+ is easy to 
use—just plug it in like a monitor. 

It's impressive to watch—it's active- 
matrix display projects 16.7 million 


eyepopping colors. And it puts you in command. 
Our unique Cyclops" interactive pointer system works 
like a cordless mouse to give you total control of 
your software from anywhere 
in the room. Any software, any 
presentation, any platform. 

Suddenly, your presentations 
are more impactful. Your 
points more memorable. Your 
workgroups more productive. All because 
you have an Ovation+ projection panel, 
receive information on our complete line 
of Proxima Desktop Projection products, call us 
today at 1-800-447-7692, Ext. 652. 


PROXIMA® 


The Desktop Projection Company 


ItenOtta). C*roll Pan On* San Oiftgo CA 82121-2298.1619146. T -560» FAX (619) 1V-9647 <8001 <4?-{USA and Carafe) tmooew Ottk* Hasterwag 24,6191 RX Seek. The NeJrtftanfe, ♦31-43-650 248. FAX 220. Ftokph, Proximo Ovation, and Cyclops are iefli5fc«d 0» 

Proxima Corporation. Desktop Projection b a Irattonirt ol Prarnu Carporfton Cttet naSaruns am the property ol tier respective aimers U S. and foreign patett are [lending. Copjrigtil 19tt Proxana CorjxwHon M rights reserved SpecAcatums are to cwge ntfwul note* 
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State of the Art 



New tools and technologies make it easier to create professional-quality 
video and send it throughout your company 


D igital video could be the next killer application if it 
weren’t for the steep technical hurdles that have 
to be overcome to create, transport, and compress 
the medium. Nevertheless, some pioneering com¬ 
panies outside the professional video industry are using it to con¬ 
duct business more efficiently and profitably. 

New and less-expensive hardware and software for nonlinear 
editing brings professional-quality tools to within the budgets 
of the general-business community. Choices of ways to send 
video over networks are expanding. Lower-priced and higher- 
quality compression techniques make creating, storing, and send¬ 
ing massive video files practical. The stories that follow delve into 
each of these areas m detail. 

But just solving technical problems isn’t enough to solidify 
digital video’s role for general business. Ten years ago, desktop 
publishing brought the graphics designer’s tools to the masses, and 
ever since, we’ve been buffeted by the eye-boggling multitype- 
face memos created by design amateurs. As digital video moves 
into the mainstream, it will require the same learning curve as 
amateurs leam how to effectively use the medium. In its research 
into what attracts people to use interactive kiosks, IBM found 
that digital video can be both compelling and daunting: Video 
clips from 3 to 5 seconds long had a positive impact, but anything 
longer tended to lose kiosk users’ interest. 

Today’s hottest video applications include video conferencing, 
distance learning, corporate training, and sales presentations, in 
addition to kiosks. However, expect it to be two to three years 
before digital video takes over most desktops. Emerging mar¬ 
kets will remain key for now, because, as Paul Callahan, director 
of networking strategy at Forrester Research, Inc. (Cambridge, 
M A), explains, while compelling, digital video isn’t critical yet 
to doing business for most companies. For video to become ubiq¬ 


uitous, hardware vendors must seed the market. “You’ve got to 
give it away,” says Callahan. That process has already begun. 
Graphics chips vendors are introducing accelerators with on- 
chip motion video capabilities that will make 30 fps (frames per 
second) a throw-in item for Windows systems. 

Even so, is digital-video production ready for prime lime? To 
find out. wc rolled up our sleeves and created our own digital- 
video project . “BYTE’s Video Workshop” recounts our experi¬ 
ence and offers some surprising insights into what video non- 
professionals will need in terms of hardware, software, time, and 
expertise. Technology may soon bring video to a screen near 
you. but creating it remains an art. ■ 

—Alan lock. Senior Editor 


BYTFs Video 
Workshop 

Peer under the hood to see 
how to make an actual 
video product We’ll show 
you how to do it right 
and what traps to 
avoid_— ..,.-,,97 



Compression 

Scorecard 

Compression got you 
confused? Here’s how the 
major compression/ 
decompression schemes 
stack up against each 
other_ 107 



Video 

Connections 

Isochronous Ethernet 
and ATM square off in 
the battle to become 
the standard for 
sending video across 
networks... .±±3 
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Imagine this: Once every 15 seconds someone in the 
USA buys a new CTX color monitor. 

That’s a million last year alone - more even than sold 
under big names like NEC, Sony, IBM and Mitsubishi*. 

And (hat’s before the international experts started 
raving about our bigger, new, high-performance 1765GM 
and 1785GM 17-inch “green” monitors: 

“Best 17-in. monitor” (Monthly PC Magazine, Japan). 
'Best overall performance” (Soft & Micro Magazine, France). 
“One of the best monitors...briffit, sharp display and excellent 
colors” (Windows Magazine, Sept ‘94). “Symbol of Excel¬ 
lence Award” (CETDC/ Business Week Asia, Taiwan). 
“Best Display Products ” (Computex/Byte, Taiwan). 

Not only does the larger, flat-square tube give you 


more display area for Windows f an ultra-fine .26mm dot 
pitch and flicker-free 1280 x 1024 at 75Hz resolution 
bring your graphics to life as never before. 

Users thrive on the ergonomic design: anti-glare, 
anti-reflection, anti-static screens: and its front- 
mounted, full-featured digital touch-panel. 

These new low-radiation (MPR II-compliant) 
“green” monitors use only five watts of power when 
"on” but inactive. That's six times better than even 
the US EPA’s own Energy Star guidelines. 

So how did we get so big so 
fast? Simply by giving you more 
for less. For more information, 
call your nearest CTX office. Choice of the Pros 


CTX 


LISA Headquarters 20530 Ear (gate Street, Waliuil, CA 91789,909-5956146, Fax 909-593-6293 Technical Support 1-800^88^2012 BBS 90^594^1073 Southern Region (5624 Jimmy Carter 
Blvd., Noram CA 30071,404-729-8909, Bax 404-72^8805 Eastern Region 481-A Edward Ross Drive, Elmwood Park, NJ 07407,201-646-0707. Fax 201-64& 1998 Midwestern Region 
500 Park Blvd,, Ste. 295C, Itasca. 1L 60143,708-2854)202, Fax 70&-28543212 Southwestern Region 1225 E. Crosby Rd., Ste. A21, Carrollton, TX 75006.2144161610, Fax 214-2457447, 

©1994 CTX International, Inc. All brand names are trademarks or registered trademarks of their respective owners, 
•Official 1993 Monitrak LIS. monitor sales research. 
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State of the Art 



Is it practical to create video products in-house? Yes, but be prepared to spend an enormous amount 
of time trying to get the different hardware components to talk to each other. 

STANFORD DIEHL 



T he Digital Video Revolution has 
arrived, but don't expect a lot of fan¬ 
fare: Everyone's loo busy gelling the hard¬ 
ware to work. In ihe age of MTV and 
sound-bite presidential campaigns, video’s 
power is obvious, but capturing video at 
the PC desktop and delivering it across the 
enterprise is still fraught with the glitches 
and the gotchas of the PC architecture. 

That’s no reason to let the revolution 
pass you by. Digital video is essential for 
producing CD-ROM-based products that 
can hold in-house training programs, pre¬ 
sentations, and other types of corporate 
data. Digital video excels at handling small 
video segments like these, and with CD- 
ROM players on many desktops, it’s often 
easier to view a CD-ROM in the work¬ 
place than a VHS tape. 

Over the next several months, expect 
an explosion of motion-video hardware, 
mainstream playback boards, and turnkey 
capture solutions to hit the market. When 
Windows 95 finally ships, it will provide 
an integrated multimedia architecture along 
with 32-bit versions of the Indeo and 
Cinepak codecs. 

What's more, almost every major graph¬ 
ics chip vendor—including S3, Tseng 
Labs, Western Digital, and Brooktree— 
has or will soon release a Windows accel¬ 
erator that incorporates on-chip motion- 
video acceleration. This, along with the 
new DCI (Display Control Interface) driv¬ 
ers, will make full-motion video a stan¬ 
dard capability of most Window's accel¬ 
erators (for a review of hardware video 
architectures, see “Video for Free,” Feb¬ 
ruary BYTE). 

BYTE set up a desktop video production 
suite and created an in-house multimedia 
product to find the requirements, the prob¬ 
lems, and the issues of desktop video 
1 production. We looked at video from the 
® corporate perspective rather than the pro- 
1 fessional broadcast angle. Without con- 
^ trading professional video services or 
Q 
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State of the Art 


BYTE’s Video Workshop 


W hat It Takes 


DIGITAL VIDEO Digital video works best when the output medium is a CD-ROM or hard drive. The video segments should be 

relatively short and launched from interactive buttons. Among digital video’s advantages are nonlinear 
TOTAL COST: $12,700 editing and playback, a broad range of Windows editing tools, and a wide variety of digital video effects to 

choose from. The mainstream emergence of MPEG promises to improve quality and expand playback 
windows to half-screen or full-screen. And while the resource requirements of digital video can reach 
astronomical proportions, they are scalable: You can start experimenting with a $700 capture board (like 
the miro shown here), your current PC, and a consumer camcorder. 



The Sony CCD-TR700 HI8 
Handycam camcorder. 

S-Video and composite 
video jacks, LANC 
connector, and color 
viewfinder ($1100). 


Consumer Technologies 
Presenter3 Computer-to- 
Video scan converter 
($349). (For comparison 
purposes, we used the 
Scan Do Pro pricing, 
listed in “Analog Video." 
for both setups). 


Gateway P5-100XL, a high-end 
Windows system ($4400) with: 

• a 100-MHz Pentium 

• 32 MB of RAM 

• a 2-GB hard drive with PCI-SCSI 
controller 

• a quad-speed CD-ROM 

• 16-bit audio 

• 24-bit video and a 17-inch 
monitor 


miroVIdeo DC1. Video capture and 
Motion-JPEG compression board 
($700). (Not included in total 
cost—MPEG station comes with 
capture board). 


The MPEG Creation Station ($4699). Smart and Friendly’s bundled solution includes all the hardware 
and software components you’ll need to create MPEG titles from the desktop: 

• Fast Electronic’s MovieMachine Pro video capture board • Fast Motion-JPEG daughtercard 

• Smart and Friendly CDR-2000 CD Recorder (shown here) • Autodesk Animator Pro 

• Macromedia Director and Authorware Professional • Adobe Premiere for Windows 

• Xing MPEG encoder software • Gear COR software 


hiring a video specialist, can a corpora¬ 
tion build video production capability on 
the PC desktop? 

The answer, we concluded, is yes. But 
in the process, we ran into one configura¬ 
tion hassle after another trying to mix 
together the various components, such as 
a 24-bit Windows accelerator, a motion- 
video capture card, a hardware compres¬ 
sion module (often a separate card 
requiring a unique interrupt and address), 
a 16-bit sound card, and a CD-ROM drive 
or CD-ROM recorder. 

We also learned that while digital video 
may be all the rage today, you need to 
look past the hype. Analog video can be a 
better solution if VHS tape will carry your 
message from the president, customer pro- 
file, or other long-length subject. For 
details, see the text boxes “What It Takes” 
and “Analog, Hands On.” 


BYTE Video Productions 

Our video workshop started with the idea 
of capturing the valuable technical infor¬ 
mation that companies present to BYTE 
each day in product demonstrations. We 
set up cameras to record the give and take 
among industry representatives and BYTE 
editors. We trained one camera, a pro/am- 
level Sony Hi8 Handycam, on the main 
presentation speaker. The second camera, 
a professional-class Panasonic Omni- 
MovieHQ SuperVHS, filmed a wide-angle 
shot of all the demonstration participants. 
A scan-converter piped the on-screen 
computer presentation to a Sanyo Super¬ 
VHS tape deck. The tapes that resulted 
held a treasure of industry insights, 
demonstrations of exciting new products, 
and unguarded revelations of limitations 
and bugs. 

We planned to send the edited video 


package to editors in our worldwide 
bureaus, to freelance authors, or to any¬ 
one else who needed the information. The 
target market drove not only how we 
scripted the content but also the develop¬ 
ment platform. We chose two different 
output targets: analog videotape and digi¬ 
tal video on CD-ROM. The text box 
“What It Takes” shows our digital-video 
and analog-video production platforms. 

CD-ROM products work best for non¬ 
linear delivery of information. You click 
buttons on the CD-ROM title’s interface to 
launch short video clips (see the screen on 
page 100). We broke our video content 
into several clips and organized them by 
subject. Click on one button, for instance, 
and you can see a selection of sample 
video transitions shown in one vendor 
demonstration. These video clips played 
samples of transitions and on-screen 
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ANALOG VIDEO 

TOTAL, COST: $17,200 


Analog editing worts best when the output medium Is VHS tape and tite content fs long-length videos such 
as speeches and customer testimonials. Analog production avoids many of the headaches associated with 
digital video. There are no quality degradations or performance issues surrounding video compression 
because analog production requires no compression. And with analog video, VHS tapes are, in effect, your 
storage medium, so you avoid the eye-popping hard ddve requirements of digital capture and edit. Video 
Machine doesn't demand memory beyond what you need for traditional Windows applications because the 
digital effects are processed in on-board frame buffers. Total cost (for both systemsl includes $500 for 
cables, tripods, lighting, and other expenses. 



Panasonic Omni Movie HQ 
Super VHS camcorder. 5-Video 
and composite ports ($1600). 


Video Machine Ute from Fast i 
Electronic. Along with Matrox 
Studio, it Is the leading analog 
video-editing platform for 
Windows. An internal board is 
installed in the computer. 
Shown here as the optional 
Studio Control Box ($2495). 
The same functionality Is 
available with VM Lite and the 
Multi I/O cable ($2995). 


.Scan Do Pro. Computer-ic^ 1 Video 
scan converter for capturing 
computer screen to analog tape. 
From Communications 
Specialties ($1995). 


13-inch Sony Trinitron monitor 

with composite inputs and a 
video sequencer to monitor the 
various video sources ($600). 
This is a low-end solution. 
Alternatively, we used Sampo s 
new AlphaScan IX* a beautiful 
20inch monitor with two VGA 
inputs, a composite video input, 
a stereo audio Input and a 
cable TV input with tuner. You 
use remote control to switch 
among video sources. 


Two Sanyo GVR-S955 ^ 

Super VHS decks. For true A/S v vjja 

roll editing, you'll need three 
decks, but If you don't mind 
shuffling tapes, you can get 
away with two ($3495 each). 

For desktop video 
applications, your deck should 
support: 

o Computer control 

* SMPTE time code 
#S-Video I/O 

* Super VHS 
DC! drivers 

* Drivers for Video Machine 

(or selected analog control system) 


The Video Machine does not require a high-end system. We used 
a Gateway 486/66 with 8 MB of RAM, a 500-MB hard drive, PCI 
video, and a 17Tnch monitor ($2500). 


tutorials on how to create the transitions 
with a selection of digital-editing software. 

Capture Conflicts 

To digitize our taped demonstrations, we 
first used the Orchid Videola Premium. 
After trying almost every configuration 
combination imaginable, we got the video 
capture working—or so we thought. When 
we dumped the captured clip into Adobe 
Premiere (our editing software), the video 
was consecutive frames of solid pink. 

Orchid technical support came up with 
a solution: Go into Gateway's BEOS setup 
and disable BIOS shadow'mg. That trick 
let us capture some excellent video clips 
using Orchid's Motion JPEG compression 
(an optional daughtercard is required for 
M-JPEG), 

Unfortunately, the Videola requires a 
VGA feature connector, which limits your 


desktop resolution to 640 by 480 pixels. 
(In theory, you should be able to get up to 
an 800- by 600-pixel resolution desktop, 
but we never got stable output at the higher 
resolution.) Adobe Premiere and other dig¬ 
ital video editors present a full desktop 
with an assortment of tool palettes and 
windows. You also must work with a time 
line packed with video strips, transition 
effects, and audio waveforms. It's simply 
too much interface for anything less than a 
1024- by 768-pixel resolution desktop. 

Many alternatives can replace the fea¬ 
ture-connectors (faster local-bus architec¬ 
tures such as PCI [Peripheral Component 
Interconnect], better compression schemes, 
integrated chips that combine Windows 
acceleration with motion-video support, 
and architectural solutions such as VESA 
Media Channel). At this point we don’t 
recommend a feature-connector solution. 


The best answer is a turnkey solution. 
We solicited Smart and Friendly's MPEG 
Creation Station, a well-conceived bun¬ 
dle of products that comprises all the pieces 
you'll need to generate MPEG tides. Smart 
and Friendly offers the MPEG Creation 
Station as a turnkey system, but when we 
started our project, the components were 
only available separately. That's a lot of 
stuff to get working in a single PC, 

We ran into problems trying to get the 
Fast Movie Machine to work (the capture 
component of the MPEG Creation Sta¬ 
tion). The Movie Machine supports an 
optional Motkm-JFEG board that occu¬ 
pies its own slot, interrupt, and address 
space. When we first installed it, the 
motion-video input displayed on screen, 
hut it wasn’t aligned in the capture win¬ 
dow, When we tried to load the alignment 
controls, we w r ere unceremoniously 
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State of the Art 


BYTE’s Video Workshop 



Digital Video is best 
deployed by launching small 
video clips from a CD-ROM 
interface. We used 
Asymetrix’s Compel to 
prototype our video project. 


or daughtercard). For 
us. the miroVideo 
was the solution. 

Video Assembly 

Finally, it was time 
to capture video (see 
the text box “Cap¬ 
ture Tips”). We had 
filmed two hour- 


bumped out of Windows. A few configu¬ 
ration options later, we got the video cap¬ 
ture to work well, but when we played 
back the captured clip, compression didn’t 
work properly. We finally resorted to a 
second machine, but it didn't work either. 

Vendors and developers in the digital- 
video field told us conflicts are normal. 
We heard plenty of other horror stories, 
usually solved by a technical-support 
engineer who knew the vagaries of the 
specific combination of hardware compo¬ 
nents. Here arc a few tips: 

• Keep a good configuration log. Write 
down the interrupts and addresses occu¬ 
pied by each component in the system, 
and keep track of which combinations have 
failed. 

• Get to know MSD (Microsoft Diagnos¬ 
tics), the configuration utility that ships 
with DOS. It can return valuable informa¬ 
tion about open interrupts and addresses. 

• Get the capture and compression com¬ 
ponent working first, before adding sound 
cards, CD-ROMs, and network interfaces. 

• Plug the network card in last and use the 
3Com EtherLink 111, if possible. It shipped 
with our 100-MHz Gateway. It’s the clos¬ 
est thing to true plug-and-play that we’ve 
ever run across. 

• Install VFW (Video for Windows) l.ld 
and keep your software setup routines from 
reinstalling VFW run time (if possible). 
Some installation software will overwrite 
your current VFW drivers and downgrade 
you to an older version. It happened to us 
more than once. VFW 1.1 is a significant 
upgrade from 1.0, and you’ll need it. 

• Call technical support before you lose 
your wits or kick your dog. Have your log 


handy so that you can report your current 
hardware setup, including interrupt and 
address configurations. 

Andrew Hudson, president of North 
Coast Software (makers of the Photo- 
Morph video-effects package), suggested 
the miroVideo DC1 capture and compres¬ 
sion card. His company was happy with 
it, and the card’s installation routine au¬ 
tomatically senses available interrupts and 
addresses—well, sort of. Configuration 
glitches remained. Without a true plug- 
and-play architecture, software can’t reli¬ 
ably find the best configuration options, 
but the miroVideo performed better than 
most. The bottom line is it worked reli¬ 
ably with all our other hardware. 

The card captured video through the S- 
Video port without dropping any frames, 
and it supported high-quality Motion-JPEG 
compression on-board (the compression 
hardware didn’t require an additional board 


long demonstra¬ 
tions, and we had three tapes of each ses¬ 
sion: one wide-angle view, one zoom of 
the main demonstration presenter, and one 
video capture of the demonstration com¬ 
puter screen. We captured short video clips 
from the assembled content. We quickly 
realized that the 500 MB free on our 1- 
GB hard drive would not suffice: thus, we 
installed Adaptec’s PCI SCSI Master drive 
controller and a fresh Micropolis 4110 I- 
GB drive before proceeding. For your 
video-capture station, 4 GB is not an 
unreasonable recommendation, and if you 
really want optimum performance from a 
storage system, invest in one of the high- 
capacity audio/video hard drives, which 
are optimized for multimedia applications. 

On the surface, you can capture raw 
video as easily as plugging your video 
source into the capture card and firing up 
your capture driver. But for optimal play¬ 
back on target systems, you need to con¬ 
sider many performance issues. 

VFW will drop frames from a video clip 
if the playback system can’t keep up. Your 
video clips will look better on your target 
systems if you select a capture rate that 
your target hardware can handle. It is bet¬ 
ter to run a video at 12 fps without drop¬ 
ping frames than to play it back at 15 fps 
with dropped frames. A lower frame rate 
stretches the display of each frame, 
smoothing out the overall playback quality. 
Dropped frames result in extremely jerky 
motion. So select the highest frame rate 
that your target system can play back with¬ 
out dropping frames. 

Here's the rub: Playback on any system 
can achieve only the maximum frame rate 
you’ve configured for your captured 
sequence. If your capture rate is at 12 fps, 
the quality will look the same on a 33- 
MHz 486 as it does on a 90-MHz Pentium 


Capture Tips 

• Compress at the highest rate that your target system can play back without 
dropping frames 

• Capture at the highest possible rate and then recompress to the target rate 

• Select the driver’s VCR checkbox to enable time-base correction 

to Make sure your hard drive is large and fast (1 to 4 GB and 6-Mbps sustained 
data transfer rate) 

• Capture at 160 by 120 pixels if your target systems support hardware scaling 

• Use step-frame capture if your video source supports it 
to Compress with Indeo 3.23 for software-only playback 

to Develop with MPEG if your targets support MPEG playback 
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Overseas Offices: SlafSoft of Europo (Hamburg, FRG), ph 040' 4200347. tax 040.4911310. 

StatSoft UK 1 London), ph 0462/482622 tax 0462/482055. StatSoft Pacific (Melbourne, 
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2325 E. 13th St. • Tulsa, OK 74104 • (918) 583-4149 
Fax: (918) 583-4376 


STATISTICAL (for Windows) ■ A complete data analysis system with 
thousands of on-screen customizable, presentation-quality graphs fully 
integrated with all procedures ■ Comprehensive Windows? support OLE 
(client and server), DDE, customizable Auto Task toolbars, pop-up 
menus ■ Multiple data-, results-, and graph-windows with data-grapb 
links ■ The largest selection of statistics and graphs in a single system; 
comprehensive implementations of: Exploratory techniques with advanced 
brushing; multi-way tables with banners (presentation-quality reports); 
nonparametrics; distribution fitting; multiple regression; general nonlin¬ 
ear estimation; stepwise logit/probit; general ANCOVA/MANCOVA; step¬ 
wise discriminant analysis; log-linear analysis; confirmatory/ exploratory 
factor analysis; cluster analysis; multidimensional scaling; canonical cor¬ 
relation; item analysis/reliability; survival analysis; a large selection of 
lime series modeling/forecasting techniques; structural equation model¬ 
ing with Monte Carlo simulations; and much more ■ On-line Electronic 
Manual with comprehensive introductions to each procedure and exam¬ 
ples » Hypertext-based Slats Advisor expert system ■ Workbooks with 
multiple AutoOpen documents (e.g., graphs, reports) ■ Extensive data 
management facilities (fast spreadsheet of unlimited capacity with long 
formulas, Drag-and-Drop , AutoFill \ Auto-Recaladate, split-screen/vari¬ 
able-speed scrolling, advanced Clipboard support, DDE links, hot links to 
graphs, relational merge, data verification/cleaning) ■ Powerful STATISTl- 
CA BASIC language with matrix operations, full graphics support, and 
Interface to external programs (DLLs) ■ Batch command language and 
editable macros, flexible "turn-key” and automation options, custom- 
designed procedures can be added to floating Auto Task toolbars ■ All 
output displayed in Scrollsheets* (dynamic, customizable, presentation- 
duality tables with instant 2D, 3D, and multiple graphs) or word proces¬ 
sor-style report editor (of unlimited capacity) that combines text and 
graphs ■ Extremely large analysis designs (e.g., correlation matrices up 
to 32,000x32,000, unlimited ANOVA designs) » Megafile Manager with 
jp to 32,000 variables (8 Mb) per record • Unlimited size of files; 
extended (“quadruple") precision; unmatched speed ■ Exchanges data 
md graphs with oilier applications via DDE, OLE, or an extensive selec¬ 
tion of file import/export facilities (incl. ODBC access to virtually all data 
>ases and mainframe files) ■ Hundreds of types of graphs, incl. catego¬ 
rized multiple 2D and 3D graphs, ternary 2D/3D graphs, matrix plots, 
cons, and unique multivariate (e.g., 4D) graphs • Facilities to custom- 
iesign new graph types and add them permanently to menus or toolbars 
» On-screen graph customization with advanced drawing tools (e.g., 
scrolling and editing of complex objects in 32x real zoom mode), com¬ 
pound (nested) OLE documents, Multiple-Graph AutoLayout Wizard , 
emplates, special effects, icons, page layout control for slides and print¬ 
outs; unmatched speed of graph redraw ■ Interactive rotation, perspective 
ind cross-sections of 3D displays ■ Large selection of tools for graphical 
exploration of data: extensive brushing tools with animation, fitting, 
smoothing, overlaying, spectral planes, projections, layered compres¬ 
sions, marked subsets ■ Price $995. 

Quick STATISTIC A (for Windows) ■ A subset of STATISTICA; 
comprehensive selection of basic statistics and the full analytic and presen- 
[ation-quality graphics capabilities of STAT/STICA ■ Price $495. 

ST ATISTICA/QC - Industrial statistics add-on package (requires STA¬ 
TIST/CA or Quick STATIST/CA for Windows) ■ The largest selection of 
industrial statistics in a single package; quality control charts (compatible 
with real-time data acquisition systems), process capability analysis, R&R, 
sampling plans, and an extremely comprehensive selection of experimental 
design (DOE) methods ■ Flexible tools to customize and automate all 
inalyses and reports (incl. "turn-key” system options, and tools to add 
custom procedures) ■ Price $495. 

STATISTICA/Mac (for Macintosh) ■ Price $695 (Quick - $395). 
Domestic sh/h $12 per product; 30-day money back guarantee. 
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BYTE’s Video Workshop 
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with a motion-video accelerator. If you 
up the frame rate, you degrade play¬ 
back quality on your low-end target; 
lower the frame rate, and you waste 
any special playback acceleration at the 
high end. MPEG solves the problem 
with dynamic frame rate support, but 
your target systems will require MPEG 
decompression hardware. We’ll address 
those issues in a moment. First, 
let’s look at VFW. 

Optimizing Video Compression 

To optimize frame-rate and com¬ 
pression parameters to a targeted 
throughput rate, start from your 
VFW capture driver. As you can see from 
the screen above, VFW gives you some 
important output options. First, you can 
select a target throughput rate. If your tar¬ 
get is a single-speed CD-ROM drive, 
select a throughput rate of 150 Kbps. You 
can also adjust the compression quality. 
Start at 100 percent quality and scale it 


down if you exceed your 
targeted throughput rate. 
It will take trial-and-error to tune perfor¬ 
mance properly. Luckily, you can capture 
your original video sequence and then save 
it with different parameters (using the 
VFW driver “Save As” option). 

Normally, you should avoid recom¬ 
pression because each compression pass 
results in some quality degradation. But 


most boards use only intraframe com¬ 
pression during capture. Recompres¬ 
sion to a lower frame rate takes advan¬ 
tage of intraframe and interframe 
compression, improving overall quality. 
(For more compression details, see the 
article “Compression Scorecard” on 
page 107.) 

A Step at a Time 

To avoid quality degradation in real¬ 
time video capture, you could install at 
least 64 MB of memory and capture 
small clips directly into RAM. A more 
practical way to avoid real-time compres¬ 
sion is with step-frame capture. Here, your 
capture driver receives the first frame of 
the video clip from the video source. The 
driver then compresses the frame, taking 
as much time as it requires. After com¬ 
pressing the frame, the driver advances the 
video source one frame and begins pro¬ 
cessing the next image. Step-capture rates 
are often specified in a ratio; for instance, a 
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MJPEG Setting* “ 


Video for Windows lets you 
select a throughput rate for 
video output. Note also the 
compression slider for 
output quality. 


Bi Adwa tic Qydfr C enboll 
Dele Reta: |300 | kB/t 

JPCG Start Quality |75 1 
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Analog, Hands On 


V M (Video Machine) from Fast Elec¬ 
tronic was the core of our analog* 
video production platform. It consists of 
a single hardware board that slides into 
a 16-bit PC slot. An output cable splits 
into multiple connectors to accept 
external device signals. The separate 
VM Studio Box supports additional ports 
and makes it easier to hook up devices. 

VM hardware installation was sur¬ 
prisingly easy. After placing the jumper¬ 
less VM card into our Gateway 486/66, 
we booted the auto-sensing drivers that 
checked for available interrupts and 
memory addresses. The Sanyo decks 
fed the VM Studio Box through a serial 
connection (for computer control) and 
an S-Video cable (for the video signal). 

We then loaded the software appli¬ 
cation and selected the VM-supported 
decks from the Device Setup option. We 
stayed with the driver's default options 
(except for changing the video format 
from PAL to NTSC), defined the I/O 
ports, and designated one deck as the 
player, the other as the recorder. The 
Sanyo decks let us stripe SMPTE time 
code onto SuperVHS tapes that already 
contained video content. Time coding 


helped us determine precise frame 
positioning. 

Let It Roll 

To create your video product, you des¬ 
ignate certain portions of the tape and 
lay them out on a time line, much as 
you do with a digital editor like Adobe 
Premiere. But the software application 
only retains the pointer information to 
the analog tape sequence. We marked 
the appropriate clips from both sources 
and placed them on the time line. We 
then dropped transition effects between 
clips. Video Machine captures the last 
frame from the "A" clip and the first 
frame from the "B" clip and stores the 
frames into its on-board frame buffers. 
The transition is then created digitally 
from the two frames. Because of these 
digital effects. Fast refers to VM as a 
"hybrid" rather than an “analog" system. 

Once the clips are marked and laid 
out, we told the Video Machine to com¬ 
pile the final production and record it to 
our destination deck. The software 
locates the mark-in and mark-out points 
of each clip (using SMPTE time code) 
and outputs the clip to the destination 


recorder. The digital transition is then 
output to the recorder, and the next clip 
is retrieved from the analog source. In 
this way. Video Machine compiles the 
edited production from two (or more) 
sources and applies transitions and 
effects. In addition, you can overlay 
images from your hard drive or gener¬ 
ate titles and overlay text from any Win¬ 
dows application. 

If you have a true A/B roll configura¬ 
tion (requiring three decks), the final 
compilation can be hands-free. You put 
one video source in the “A" deck and 
the other source in the “B" deck and let 
it roll. We had only two decks total, so 
the process was not as automated. We 
had to feed the proper VHS tape into 
the input deck each time there was a 
transition from one reel to the next, but 
the final product came out as smoothly 
as it would have with a real A/B setup. 

If you want to create in-house VHS 
videos of staff meetings, speeches, and 
demonstrations, the Video Machine 
solution is the best way to go. Video 
Machine supports all the standard tran¬ 
sitions and effects you’ll need for a cor¬ 
porate production, and the production 
process is much more streamlined than 
if you tried the same type of product 
using digital video. 
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1. Standardize 
On A Common GUI 
Interlace That 
Makes It Easier 
To Use. Reduce 
Training Costs 
And Boost 
Productivity. 


2. Protect All Your Data 
With Bullelprool Security 
Software That Supports 
Every PlaHorm And 
Operating System 
Across Your Entire 
Enterprise. 





Presenting me 7 Commandments 
Of Systems Management Software. 


When choosing your systems 
management software, you 
shouldn’t have to make a leap 
of faith. And with new 
CA-UnicenterT you don’t have ta 
Because CA-Unicenter is the sin¬ 
gle, integrated systems management solution that 
solves all of the challenges of managing client/ 



server computing across heterogeneous platforms 
So call today for more information about the 
systems management software you can believe in: 
CA-Unicenter. 

call 1-800-225-5224. Dept 1 0500 
For More Information And 
to Register For The CA-Unicenter 
Software Giveaway. 


(Computer 

/SSSOCIATES 

Software superior by design. 


CA-Unicenter 

Integrated Ciient/Server Systems Management Software 

O Computer Associates International, Inc. lslandia. NY 1178B-7DOG Offer good in U.&an«i Canada onty All other product names referenced 
herein arc trademarks of their respective companies Requirements for Software Giveaway available through toll-free number. 


Circle 68 on Inquiry Card. 

































State of the Art 


BYTE’s Video Workshop 


20-to-1 compression rate requires 20 min¬ 
utes to process 1 minute of real-time video. 
Use step-capture if you have the hardware 
and software to support it (you’ll need a 
deck or a camcorder that your driver can 
control through MCI (media control inter¬ 
face). An emerging standard for device con¬ 
trol is LANC, a protocol for controlling 
consumer devices remotely. When you’re 
shopping for a consumer or “prosumer” 
camcorder, look for a LANC connector. 
Our Sanyo deck shipped with an MCI driver 
for computer-control through the serial port. 


Microsoft and other vendors are 
addressing MPEG’s incompatibility prob¬ 
lems by standardizing on an MPEG 
implementation that will be incorporated 
into MCI. MPEG uses bidirectional inter- 
frame compression (an intermediate frame 
can refer to the previous key frame and to 
the subsequent key frame to optimize com¬ 
pression), a capability not supported in 
VFW. So in the immediate future, MPEG 
can’t plug into VFW as an installable 
codec. You’ll have to implement MPEG 
via MCI calls. But that’s not a major road- 


Adobe Systems 

Mountain View, CA 
(415) 961-4400 
fax: (415) 961-3769 

Communications 
Specialties, Inc. 

Hauppauge, NY 
(516) 273-0404 
fax: (516) 273-1638 

Consumer Technologies 
Northwest, Inc. 

Beaverton, OR 
(503) 643-1662 
fax: (503) 671-9066 

Doceo Publishing, Inc. 

Norcross, GA 
(404) 564-5545 
fax: (404) 564^5652 


Fast Electronic 

Redwood City, CA 
(415) 802-0772 
fax: (415) 802-0746 

Gateway 2000 

North Sioux City, SD 
(800) 846-4289 
(605) 232-2000 
fax: (605) 232-2023 


miro 

Palo Alto, CA 
(415) 855-0940 
fax: (415) 855-9004 

North Coast Software 

Barrington, NH 
(603) 664-6000 

Orchid Technology 

Fremont, CA 
(510) 683-0300 
fax: (510) 490-9317 


Panasonic Consumer Affairs 

Secaucus, CA 
(201) 348-9090 

Sampo Technology 

Norcross, GA 
(404) 449-6220 

Sanyo Fisher Corp. 

Compton, CA 
(310) 605-6527 
fax: (310) 605-6529 

Smart and Friendly 

Van Nuys, CA 
(818) 994-8001 
fax: (818) 988-6581 

Sony Corporation of America 

Montvale, NJ 
(201) 368-9272 

Star Media Systems 

Naperville, IL 
(800) 775-3314 
fax: (708) 355-4843 


At the moment, MPEG is not a viable 
solution for corporate video production. 
It is simply too much work and expense 
to outfit all your playback systems with 
MPEG decompression hardware. Until 
recently, RealMagic distributed the only 
inexpensive MPEG playback solution. But 
there’s a bigger issue. MPEG has not been 
a standard long enough to rely on. Buy¬ 
ing an MPEG decompresssion board does 
not necessarily mean you will be able to 
play back all the titles developed with dif¬ 
ferent flavors of MPEG. 

MCI-based MPEG and DCI drivers 
should provide the impetus for mainstream 
MPEG playback. Most major graphics card 
vendors are readying inexpensive MPEG 
modules that integrate with existing Win¬ 
dows accelerators. Diamond Computer, 
Jazz Multimedia, miro, and other vendors 
have already announced or shipped main¬ 
stream MPEG playback options for their 
standard Windows-accelerator cards. You 
won’t need to buy a separate video adapter 
and connect to your MPEG decompressor 
through a feature connector. You can buy 
it all together and slip it into one slot. 


block. The VFW Developer’s Kit ships 
with a Visual Basic Custom Control for 
accessing MCI devices from Visual Basic 
programs. In fact, building a simple Visual 
Basic-based interface for corporate video 
delivery is fairly easy to design and 
implement. 

With MPEG, you’ll be able to dynami¬ 
cally adjust the playback rate, sending 30 fps 
to a hardware-assisted target or delivering 
only key frames to a low-end platform. And, 
of course, MPEG can take advantage of 
DCI by passing unsealed YUV (shorthand 
for broadcast signals that define luminance, 
hue, and saturation) data to an available 
DCI-enabled video accelerator. 

For practical advice on optimizing com¬ 
pression for video playback, see Jan Ozer’s 
excellent book, Video Compression for 
Multimedia (Academic Press, 1995). It is 
full of good tips and tricks, and it also 
comes bundled with Doceo’s VCS (Video 
Compression Sampler), an invaluable tool 
for optimizing video compression and play¬ 
back. VCS displays a video clip’s through¬ 
put rate so that you can easily see how well 
your clips conform to a throughput target. 


You can even pinpoint specific frames 
where your compression is breaking down. 

Post-Processing 

We found some outstanding software tools 
for editing our digital video clips. Adobe 
Premiere 4.0 is an obvious choice. Photo- 
Morph can create slick digital transitions 
and dump the results to an AVI (Audio 
Video Interleave) file. You can then drop 
the clip directly into Premiere or any other 
tool that supports the AVI format. 

Star Media Systems recently began ship¬ 
ping a remarkable editor called Video 
Action Pro. This first release offers tools 
for video editing, animation, digital effects 
and transitions, filtering, chroma-keying, 
audio mixing, and title generation from a 
single interface. Very impressive. 

With all this software power, it’s easy to 
get carried away with special effects. For 
corporate video production, stick to the 
basic transitions: hard-cut, dissolve, and 
a few selected wipes. Don’t use effects or 
transitions just for their own sake. Each 
technique should serve a clear purpose 
that’s related to the content of your project. 

That’s a Wrap 

Our video project still needs a nip here and 
a tuck there. We’ve captured key clips and 
created a prototype interface, but we still 
have to toil with authoring environments 
and spit the results out to our CD-ROM 
recorder. For now, we have our capture 
station producing high-quality digital video. 

We believe in-house video production 
is viable for corporate content. Although 
you still need professional video services 
for broadcast-ready production, such as 
TV advertisements and public-relations 
promos, desktop video is effective for train¬ 
ing and other corporate-video content. But 
it isn’t yet Plug and Play. You’ll need com¬ 
puter-savvy people who, preferably, have 
also dabbled in video. In the ramp-up 
phase, you might even need an outside con¬ 
sultant, but once you’re up and running, 
the payoff can be significant. Video is an 
effective way to distribute information. 
Welcome to the revolution. Stay tuned. ■ 


Stanford Diehl is director of BYTE Reviews 
and aspiring creative director of BYTE Video 
Productions. Previously, he designed com¬ 
puter-based training courses for a major 
industrial contractor. He has been installing, 
configuring, and testing computer hardware 
and software for over 10 years. You can 
reach him on the Internet or BIX at sdiehl@ 
bix.com. 
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2 video inputs VHS, S-VHS and Hi8 (NTSC, PAL, and SECAM) 

1 video output VHS, S-VHS and Hi8 (NTSC, PAL, and SECAM) 
High Quality M-JPEG digitizing of all fields (60 NTSC / 50 PAL) 
Studio quality (4:2:2, 24bitTrue Color) 

Scalable overlay: full screen/full motion even at high resolutions 
(up to 1280x1024) 

Framegrabbing (in all standard graphics formats) 

Single Monitor Solution: Preview your picture on your PC monitor 
in overlay! 

FAST Installation: fast and easy via software; no feature 
connector, no jumpers. MCl/VfW-compatible 
Includes software for nonlinear video editing on hard disk 
Pluggable MPEG Extension (optional) 


The right solution for frame-accurate Digital Video Editing, video 
integration in professional presentations, animation recording, multi- 
media applications and "edutainment" (Interactive Games, VideoCD, 
MPEGI-Video). 



Circle 148 on Inquiry Card (RESELLERS: 149). 


III! 

The Art of Digital Video. 


USA: FAST Electronic US Inc. 393 Vintage Park Drive, Ste.140 Foster City, CA 94404 Tel. (800) 684-MOVIE 
International: FAST Multimedia AG • P.0. Box 200 719 • D-80007 Munich, Germany • Tel.: ++49-89-50206-0 • Fax: ++49-89-50206-199 

CompuServe: GO FAST 

















The Power Hungry. 


Th ere Are Only Two Ki nds 
□f Computer users. 



The Truly Satisfied. 



Introducing the Imagine 12B-bit graphics card. 

The dnly source of true satisfaction for a power-hungry pixel 

PUSHER WITH A PENTIUM. 163% FASTER THAN TYPICAL 64-BIT CARDS* AND THREE 
TIMES THE DRAWING BANDWIDTH. ADVANCED MULTI-BUS MEMORY ARCHITECTURE. 
4 MEGABYTES OF VRAM. AND HawKEYe". THE INDUSTRY’S LEADING 
UTILITIES SUITE. YOU KNOW WHAT KIND OF COMPUTER USER YOU ARE. 

WE KNOW WHAT KIND OF COMPUTER USER YOU WANT TO BE. 

CALL 1-BCC-GET-NINE 

FOR MORE INFORMATION OR THE NAME OF A RESELLER NEAR YOU. 


•PC COMPUTING, 11/94. IMAGINE IS A TRADEMARK AND HAWKEYE IS A REGISTERED TRADEMARK OF NUMBER NINE VISUAL TECHNOLOGY. ALL OTHER TRADEMARKS ARE THE PROPERTIES OFTHEIR RESPECTIVE OWNERS. $1995 NUMBER NINE VISUAL TECHNOLOGY. 


Number Nine 

VISUAL TECHNOLOGY 
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Compression Scorecard 

Confused about compression? Here’s how the leading codecs stack up for speed and image quality. 


JOHN BRYAN 



V ideo compression is like life: It’s 
impossible to be too thin or too rich. 
In the video world, crash diets and wealth 
take the form of new algorithms that reduce 
video to its essence but keep it looking as rich 
as the original image. Packing video data 
tighter means it will look more realistic when 
its played back on affordable video hard¬ 
ware, or better yet, on the same hardware 
that’s sitting on our desktops crunching data 
and processing words. 

A number of compression schemes exist, 
each with its strengths and weaknesses. For 
example, just because Radius’s Cinepak 
shines for high-motion video clips, don’t 
expect it to be tops for a low-motion “talk¬ 
ing-head” clip; image quality is sharp and 
few codecs (compressor/decompressors) 
work better than the venerable Video 1 when 
images change little from frame to frame. 

Video compression is vital to anyone 
using digital video, whether you’re a 
developer of CD-ROM titles and video- 
conferencing systems or a creator of cor¬ 
porate presentations and training tools. 
The codecs you choose for each project 
will determine how good the images look 
and how smoothly they flow when your 
audience watches them. 

Compression Camps 

Compression methods fall into camps. Some 
rely entirely on software codecs, and others 
use a combination of software and dedicated 
processors. Hardware-assisted compression 
algorithms have one terrific advantage over 
the software approach: speed. Plug in an 
MPEG board, and you can decompress video 
at the same rate and image quality as that of 
a VCR tape. Besides high cost, the downside 
to hardware-assisted compression is you 
gamble that all the potential viewers of your 
MPEG-compressed video will have the 
1 proper MPEG decoder on his or her machine, 
z What’s the benefit of the software 
I approach? Cost. Some leading software 
% codecs come bundled in products like 
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COMPRESSION QUALITY 


To reflect real-world use, we compressed MPEG Images at 30 fps (frames per second) at 
3 data rate of 150 KBps: all others were 15 fps at 290 KBps, This means the upper-fight 
MPEG example compressed four times more data, which accounts for the blurriness. The 
lower-light box compares a software-only and an expensive hardware-assisted MPEG codec. 


Cinepak 

Software-only, uses 
vector quantization* 
Originally devel¬ 
oped by SuperMac 
Technologies, now 
owned by Radius. 


ADVANTAGES 


Supports a wide range 
of platforms, including 
Windows and the 
Macintosh. Part of 
Video for Windows and 
QuickTime codec libraries. Uses a palette of 16.7 
million colors. 



DISADVANTAGES 


Dithers to simulate colors in 8-bit mode. Host 
computer's processor and bus type determine 
performance. 


APPLICATIONS 


For high-motion video, among the best overall quality 
and fastest performance, although tndeo 3.23 is only 
slightly slower. Mol as sharp as Indeo lor low-motion 
video. Works best for 320- by 240-pixel displays, 
quality degrades at the lower resolutions. Fuzzy 
images mean it's not the best option for animated 
sequences, 


Indeo 3.23 

Intel 1 s vector-quan¬ 
tization software- 
based descendent 
of DVI, Compres¬ 
sion technology for 
InteUs videoconfer¬ 
encing products. 
Can handle DCI 
adapters. Version 
4.0 planned for later 
this year. 


ADVANTAGES 


Palette uses 16,7 million colors. Supports Windows, 
Macintosh, and IBM's Ullimedia OS/2 R2,1 and Video 
En. Part of Video for Windows and QuickTime codec 
libraries. 


Dl S A D VANTAG ES 


Dilhers to srmulale colors in fi-bit mode. Host comput¬ 
er's processor and bus type determine performance. 


APPLICATIONS 


Among the best in performance and Quality for high- 
motion video. Performs well on low-motion videos at 
virtually all resolutions. Better palette handling in 8-bit 
mode than Cinepak. Indeo is best choice when working 
with resolutions lower than 320- by 240-pixels. Fuzzy 
animations. 


MPEG 

MPEG-1, MPEG-2 
(currently used pri¬ 
marily by the broad¬ 
cast industry), and 
MPEG-4 (for video 
telephony) devel¬ 
oped by the ISO 
Motion Picture 
Experts Group* 
Based on lossy 
asymmetric com¬ 
pression algo¬ 
rithms. Designed to be played back with dedi¬ 
cated hardware, although software-only 
playback products are starling to appear. 


ADVANTAGES 


Produces VCR-quafity video at full-motion (30 fps) 
rates. Can achieve a compression ratio of up to 200:1. 


DISAD VANTAG ES 


Hardware-based playback limits distribution to suitably 
equipped computers. Mot a Video for Windows codec. 


APPLICATIONS 


limited-distribution applications where playback hard¬ 
ware is known and sharp image quality is important 
(l.e. t training, presentations, and kiosks). 




Truemotion S 

From Horizons 
Technology, uses a 
scalable algorithm 
that runs under 
Video for Windows. 
Software only. 
Capable of 640- by 
480-pixel video at 
30 fps on Pentium- 
class systems, 
although perfor¬ 
mance on 466s is 
much slower. Sup¬ 
ports Windows, DOS, and Macintosh. 



ADVANTAGES 


Can run at resolutions and color depths higher or 
lower than the original. 


DISAD VANTAG ES 


Performance is dependent on the host processor and 
bus type. 


APPLICATIONS 


Scalability makes it suitable fora range of applications, 
from mass-market CD-HQM titles to high-end uses, 
such as sending multimedia over LANs. 



Video 1 

Soft ware-based, 
part of the Video for 
Windows codec 
library. Originally 
developed by Media 
Vision, now owned 
by Microsoft* Uses 
the proprietary 
Motive technology 
for intraframe com¬ 
pression. 


ADVANTAGES 


Doesn't dither in low-cofor sellings. 


DISADVA NTA G ES 


Lower qualify than Indeo and Cinepak. Breaks up in 
high motion. 


APPLICATIONS 


Mass-market multimedia products and low-end 
machines. Works besl for low-motion video sequences 
and animations. 


Note : Quality samples and test-result interpretations were derived from the video compression sampter by Jan Ozer 
author of ’Video Compression for Multimedia " (Academic Press). 



XingCD MPEG 


XingCD is a software-based MPEG compres¬ 
sion program* Image on right was compressed 
with FutureTels Prime View II, a 317,000 hard- 
ware-assisted MPEG codec. 


ADVANTAGES OF XINGCD 


Performs MPEG compression with conventional 
processors, such as a 486 or Pentium, The $995 price 
is low compared to MPEG codecs using dedicated 
processors (which cost from $2000 to over £50,000), 


DISADVANTAGES OF XINGCD 


Not Video for Windows compatible. Compression 
lakes 10 to 100 times the length of playback time. 


APPLICATIONS FOR XINGCD 


Mullimedia CD-ROM developers. 
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IT'S NEW. IT'S MORE THUN TAPE BACKUP. 


The easiest, most reliable 


Protecting critical files is important, 
but it’s not the only reason for buying 
a tape system. 
Move large files 

way to protect and manage from home 

to office. 

your PCs most valuable Store important 

. , tt . old records on 

component... Your Data. tapc Use it to free 

up disk space. Once you think about 
tape as a data management system, it’s 
easy to justify an affordable* 
HP ColoradoT1000. 




TIW/AN* 

TF£flH0ia*r 


With new high 
capacity Travan car¬ 
tridges and Colorado 
Backup for Windows™ 


one-button automated software, the 
T1000 is the perfect match for your 
data. And, since it’s from the world 
leader in tape backup, you know 
quality and reliability are built in. Call 
1-800451-0907 
for more 
information. 


SSk 


LORADO’ 

Rk’ SYSTEMS 
A division of 




HEWLETT 

PACKARD 


list Price. Dealer prices may vaty, 

© 1995 Colorado Memory Systems, a division of Hewlett-Packard. All rights reserved. Colorado and Jumbo are registered trade¬ 
marks of Colorado Memory- Systems. Windows is j trademark of Microsoft Corporation,Tit AVAN is a trademark of JM. 
TIE43YTU31695 
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State of the Art 


Compression Scorecard 


Microsoft’s Video for Windows, or 
you can download them from a 
BBS. Also, the performance infe¬ 
riority of software codecs is fading 
as Pentiums, Power Macs, and 
local-bus systems become the norm. 
The easy distribution of software 
codecs increases the chances that 
your intended audience will be able 
to view your video product. 


View Before You Choose 

For more comparative information about codecs, consider 
Doceo Publishing’s Video Compression Sampler. This 
$99 CD offers side-by-side playback capabilities for a 
number of software codecs. The sampler includes video 
lest files. The program keeps statistics about key frame set¬ 
tings, frame rates, compression quality, and average data 
rate for each codec. Doceo is at (404) 876-8954. 


How It’s Done 

Most compression algorithms divide a 
video frame into blocks and then look for 
redundant data. This is known as intra¬ 
frame analysis. In interframe analysis, 
algorithms make the same kinds of com¬ 
parisons between frames. The algorithms 
then drop redundant data to reduce the 
overall size of the video file. This tech¬ 
nique is called lossy compression, and it’s 
used by all the major video codecs. In gen¬ 
eral, the more you compress a frame or 
data stream, the more losses there are. The 
trick is to balance the compression ratio 
with the resulting image quality. 

Codecs may be either symmetric or asym¬ 


metric. A symmetric algorithm uses an equal 
amount of time for compression and de¬ 
compression and is common in real-time 
video capture in such applications as video¬ 
conferencing. Asymmetric codecs take more 
time in the compression stage to try tor the 
highest level of belt tightening possible and 
work best for presentations or CD-ROMs. 

Once a codec saves the nonredundant 
data, it statistically processes the arrange¬ 
ment of pixels in an image. These statisti¬ 
cal data arrangements become encoded 
with an RLL encoding scheme or an 
equivalent, with shorter codes assigned to 
repetitive data. 


The codec then may use a variety 
of compression methods. Two pop¬ 
ular ones are DCT (discrete cosine 
transform) and VQ (vector quanti¬ 
zation). Both use wave equations 
or a similar mathematical concept. 
The frame is divided into blocks, 
generally 8 by 8 pixels each, and 
the transform mechanisms work on 
the individual blocks. 

DCT converts pixel intensities to 
a frequency-based equivalent. The 
transform yield is a series of numbers that 
represent ever-finer detail in a pixel block. 
Compression comes by eliminating the rep¬ 
resentative numbers after a certain point in 
the series. The result is a loss of fine detail, 
but ideally that level of detail won’t be 
detectable. MPEG codecs use DCT. 

VQ uses vectors to select predefined 
equations. Codecs can tune quantization 
so that block color and intensity are handled 
differently on a discreet basis and in rela¬ 
tionship to the surrounding image values. 
Both Cinepak and Indeo use VQ for 
intraframe compression. One benefit of the 
VQ algorithm is that it is based on a table 



SEE DINT'S NISSAN FRHIVN CDIPRSSD ININS? 


1 


CD Rom puDiisiiers—get me mo picture! 

Compress PC images down 
to 1% of their original size... 
Maintain image quality ...Get 
fast decompression. See for 
yourself how a major pub¬ 
lisher puts over 10,000 
images on a CD-ROM. 

High quality images come 


up in seconds —no special 
hardware required—with 
Fractal Compression™ 

Lers discuss details. 

No artifacts, no pseudo color, 
no Gibbs effect High image 
quality at any resolution. 


Fractal Compression™ from 
Iterated is the quality 
compression technology. 

improue vuur image, call lodav. 

Join Microsoft, Grolier 
and other pow erhouse 
CD-ROM publishers. I^t 


Genuine Fractal Quality™ 
improve your image. Gall 
today for a free demo disk. 

Call (800) 437 2285 ROUl! 

(+1) (404) 840-0310 
Fax (+1) (4(H) H40-0806 



Iterated Systems 


"We selected Fractal technology as the best overall mix of compression, image quality and speed” 

—Microsoft Multimedia Punjsmng Grout 
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Demand NexGen’s Nx586 Processor. 
Superior Performance. Unbeatable Price. 

Now, you don’t have to settle for a Pentium'” processor-based PC, Because there’s a 
tough new kid on the block that delivers superior power and performance.,, 
for a lot less money 

It’s the NexGen Nx586 processor. Manufactured by IBM Microelectronics™ 

With patented RISC86’" microarchitecture that outperforms the Pentium processor, 
megahertz for megahertz. It’s fully compatible with your DOS 
and Windows™ applications. And it’s absolutely available right now 

So just call one of the PC suppliers listed below and ask for it by name, The Nx586 
processor by NexGen. Don’t buy a PC without it. 


NexGen Chip Challenges Pentium Performance 


CPU RAM 4 MB ) Application test times (in i ninuiestseeanils] 


NxSBDfUL] System 


Pentium System 1 


NX506-P9O 


PanUum-EHl 


16 


16 


Shorter times are Seller. 

’Average scute of six PBrllum’BO syslerra. 


^Bsts rur» on prepraductlon unit. 

PC World Test Center applicaillm (HidtfMfca. 


1:07 J M 


0 t 2 

= Wwd2J In Windows 
■ Excel 4.0 

or ID for Windows 


PC WOfRB, Nmmfa JSRT 


6 7 8 9 

■ 123 release 3,4 


I WamPnriecl 6.0 tar DOS 


Absolutely Available Right Now. Don’t Buy a PC Without It! 


Nx586 processor-based PCs are available from 
the following PC suppliers. Call the PC supplier 
of your choice and ask for Nexferis Nx586 


Datentechnlk 


processor by name. 

zmm _ 

Vector Lb Computers 

Salnt-Hubon, Quebec 
8O0-VEG-3439 

FINLAND _ 

Zen ten Or 

Helsinki 
(0) 497151 

BHMjjjT _ 

Actetls Campulermandels 
GmbH 

Suest 

G29Z1WJ 

Aquarius Robolron 
Systems GmbH 

Bad MuftibuiE 
G6T72/IS8-M 


isstai 

0201/708983 

JAW Computer 

Haimhdm 

06143^42-0 

Kohl Computer 

Kid 

0451/209 710 

Main-Data 

Kansu 

06181/950 Mil 

Nettwerk Computer 

Kid 

045/339 0920 

Nledermeter {telesystems 

F-dllng 

080/393 050 


PACOMP m 

ttidbJiitgCT 
0 ( 7151/980 60 

Pocfertiornor Datentechnlk 

Padcrhcm 
0525^757 90 

PC-Spezialkst 

Sldcfdd 
0521/700 01 

PI-Computer GmbH 

Hamburg 
040/66 S42D 

TUBA 

Puderbont 
052-51/172-0 

Unimex Electrcmfc GmbH 

'SSetebaddiA 
0611/513 052 

Wcrtmann Terra Impel 

Hdllhorst 

05744/99034) 


GREECE 

Impetus Systems 8 "telecom 

Athens 

01 / 924-1800 

HUNGARY__ 

Stamford Computers 

Budapest 
01/M0 5726 

THE NETHERLANDS 

Digicom Europe B.V. 

Hiddeikerk 

01804/11888 

POLAND_ 

Unimex Poland 

Gtocuw 

OTWO-686 

SOUTH AFRICA 

Computer Parts 

Hylands North 
887-2438 


iiwrrm kingdom 

Amarl Ltd. 

ParEvale, Surrey 
01818107441 ' 


Carrara technologies 

London 
0171 8900566 


London 
0181 830 1100 


Leith, Edinburg 
0131553 3305 


Lufiduu 

mat 452 ml 
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State of the Art 


Compression Scorecard 


£ 

Q. 


Cinepak Free to developers 

Radius 

Sunnyvale, GA 
(800)227-2795 
(408)541-6100 
fax: {408) 541-0150 

Circle 1003 on Inquiry Card, 

indeo 3.23 , * * * Free to developers 

Intel 

Santa Clara, CA 
{ 800 ) 538 - 3373 * 

Tax: (800) 628-2283* 

BBS: (916) 356-3600 
* Accoiri mod ates i nte rn ation a I 
access 

Circle 1004 ort Inquiry Card 
Truemotion 5 

$ .50 per CD or 2 percent of 
revenue [whichever is higher): 

$5000 prepaid royalty required. 

Corporate site license of 
playback software: $25 per PC 
(100 PC minimum), 

comparison process to provide fast perfor¬ 
mance on high-end 486s and Pentiums. 

Other less widely used compression 
methods exist beyond DCT and VQ, 
including fractal-image compression* a pro¬ 
prietary technology developed by Integrated 
Systems* Michael Barnsley (fordetails, see 


‘‘Fractal Image Compres¬ 
sion,” October 1993 BYTE). 
An enhancement of the still- 
image JPEG standard, M- 
JPEG {motion JPEG) com¬ 
presses every frame individ¬ 
ually for high image quality; 

The result of the transfomi 
process is then compressed 
via RLE (run-length encod¬ 
ing). Codecs compress these 
bit strings even further by 
scanning the patterns at a dif¬ 
ferent angle and converting 
the values to RLA (run 
length/amplitude) tokens. 
Huffman coding then con¬ 
verts the most frequently 
occurring tokens into the 
shortest bit strings. 

Codecs use these compression transforms 
for intraframe compression, interframe 
compression is largely a subtractive pro¬ 
cess that a general-purpose CPU can handle, 
Microsoft and Apple, with Video for 
Windows and QuickTime, respectively, 
influence the compression world, although 


Horizons Technology. Inc. 

San Diego , CA 
{SOD) 828-3308 
{619) 277-7100 
fax: (619) 292-9439 
Circle 1005 on Inquiry Card. 

Video 1 

Part of Video for Windows 

bundle, not sold separately. 

Microsoft 

Redmond. WA 

(800) 426-9400 

(206) 882-8080 

fax: {206) 936-7329 

Circle 1006 on Inquiry Card. 

XingCD .$995 

Xing Technologies Corp. 

Arroyo Grande, CA 
(800) 294-6448 
(805) 473-0145 
fax: (805) 473-0147 
Circle 1007 on Inquiry Card. 


they don’t specifically provide their own 
codecs. The AVI (Audio Video Interleave) 
format in Video for Windows provides a 
standard file formal for developers. Video 
for Windows includes Cinepak, Indeo, and 
Microsoft’s RLE and Video L 

QuickTime for Windows and Quick¬ 
Time for the Macintosh support Indeo, 
Cinepak* and MPEG decompression 
boards. QuickTime for Windows files and 
Video for Windows files aren’t compatible. 

How to Choose? 

To pick a codec, first decide if your audi¬ 
ence is likely to have dedicated video 
hardware or general-business computers. 
Then select an appropriate resolution and 
color depth, depending on the subject of 
the video. Finally, process your video w ith 
a variety of codecs to compare image qual¬ 
ity, With your eye as the final judge, your 
video files should be both thin and rich 
with impact. ■ 


John Bry an is a technology writer and consultant 
based in San Jose , California, You can reach him 
on BIX or the Internet at editors@bix.comr 



1 - 800 - 238-7272 

Para Systems, Inc. 

145S LeMay Drive 
Carrollton, Texas 75007 
214/446-7363 
Fax: 214/446-9011 

Product and ca-mpany names mentioned herein 
may be trodemdrltt or registered trademarks ol 
their respective (ompanies. 


BEFORE YOU Bl 
COMPARE.., 

Smart purchasing decisions are made 
based on Facts, whether you're 
buying a car or o UPS. Before you 
buy a UPS, take a few seconds to 
make the comparison yourself. The 
facts will show that Mmufeman's 
Alliance Series provides more features 
for less money. It's as simple as that. 

To further stand behind our promise 
of more features for less money 
Minuteman has established an 
industry-leading 10-part Smart 
Buyer Program that will provide you 
with a price protection guarantee, a 
competitor's trade-in discount plan, 
free technical support, along with 
other important guarantees. To top it 
off, well even beat any competitor's 
price on an equivalent VA-rated line- 
interactive UPS. Coll our Power 
Hotline now for more detailed infor¬ 
mation on our Smart Buyer Program, 

Be smart, buy smart .. end moke 
sure its a Minuteman UPS. 


U 7 A 



















FREE PRODUCT INFORMATION 


For free product information from companies featured in this issue, 
circle the appropriate inquiry number below and mail this card today. 
For quickest response, fax to 1-416-620-9790! 


Product Category 


Information 


To receive information for an entire 

category, circle tha appropriate 

number on (he adjaoent card. 


Hardware 


AccesEories/Siipplies 

1 

Add-in Boards 

2 

Bar Coding 

3 

CommunlcatfonS/Networtdng 

4 

Computer Systems 

5 

Data Acquisition 

6 

Diagnostic Equipment 

53 

Disks & Optical Drives 

7 

DIskettesADuplicators 

a 

Fax Boards/Machines 

8 

Graphics Tabtets/Mice/ 


Pen Input 

10 

Keyboards 

11 

LAN Hardware 

12 

Laptops & Notebooks 

13 

Mall Order 

14 

Memory/ChlfKAJpgradas 

15 

Miscellaneous Hardware 

16 

Modems/Muitipfoxore 

17 

Monitors 0 Terminals 

10 

Multimedla/CD-HOM 

19 

PCMCIA 

57 

Prmters/Ptottars 

20 

Programmable Hardware 

21 

PAID Drive Arrays 

56 

Scanners/OCFVDigllizers 

22 

Security 

52 

Tape Drives 

23 

UPS/Powof Management 

24 

Voice Technology 

55 

Software 


Business 

25 

CAD/CAM 

20 

Communjcalians/N^working 

27 

Data Acquisition 

26 

Database 

29 

Educational 

30 

Engiteedng/Sclenlific 

31 

Entertainment 

32 

Graphics 

33 

Macintosh 

34 

Mail Order 

35 

Malhemalic&l/Slalislieal 

as 

Miscellaneous Software 

37 

On-Line Services 

30 

Operating Systems 

30 

o s/a 

54 

Programming Languages) 1 


Toots 

40 

Security 

41 

Shareware 

42 

Software Duplication 

43 

Spreadsheets 

44 

Unix 

45 

Utilities 

46 

Windows 

47 

Word Processing 

48 

General 


Boofcs/PuWications 

49 

Recruitment 

50 

Miscellaneous 

51 



Fill out this coupon carefully. Please Print 

Name_Title 


Compary __ 

Qty - . _ 
Phone ___ 


Address 
.Country 
_Fax 


A. My |ob function Js best classified as (chert dm): 

1 [ ] Company Management 

2 | ] JS/MIS/IT Mana^ment 

3 [ ] Systems EhymMrlngilntegjatlM 

4 [ ] Sy&toimrNetworking Consulting 

5 [ ] Departmental Management (norWS/MIS) 

G I ] Technical Services Support 

7 [ ] OHwr (please describe} 


B. What is your organization s pnmajy business activity at this 
location (check one). 

B [ | Business Sirvices [Finance, Banking, Insurance, 
Healthcare, Professional) 

9 ( | Commera/lnduitry (Retail, Wholesale, Construction. 
Mining, Manufacturing, Transportation} 

10 [ | fleaetlar/OEM (VAR, VAJ3, Systems/Network 
Integrator, Computer Product Maralacturer) 

11 [ | Govemmant (Fadarat, State, Municipal, Military} 

12[ IComputer Services (Support,Training, Consulting} 

Inquiry Numbers 1-107 


13 [ l Other (please specify}: 


C. Pfeease indicate which specific fields o! interest are 
Important to you so that B'iTE may serve you with 
supplement information that best meets your needs (select all 
that apply}: 

14 ( | UNIX and Workstations 

151 j Networking (LANs, WANs, and Telecommunications) 

16 [ } Multimedia 

171 | Resalling/Systems Integration 
18 [ ] Applications Devetopment 
191 ] Other (explain): 


D. My responsibilities require that I be involved with the 
following operating system environments (chert all that apply): 
20[ ] DOS 

21 [ ] OS /2 

22 ( j Mac/OS 


231 | UNIX (any, Including Solaris) 

24 [ j Windows 

251 j WindowsNT 

2fll | NetWare 

27 1 10ther (please describe]. 


E. The number of employees at my location and company*wide 
area {check one m each column): 



At My 

Company- 


Location 

Wide 

10,000 or more 

28| ] 

m j 

5,000 fo 9,999 

asi ] 

Ml J 

1,000 fo4,999 

30[ ] 

m ] 

10010 999 

31[| 

Ml J 

Untter IDO 

m i 

37! ] 
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Inquiry Numbers 180-374 


12 3 4 5 6 7 8 9 

18 19 20 21 22 23 24 25 26 

35 36 37 38 39 40 41 42 43 

52535455 56 57 58 5960 

69 70 71 72 73 74 75 76 77 

36 67 668990 91 92 93 94 

103 104 105 106 107 108 109 TtO 111 

120 121 122 123 124 125 126 127 128 

137 136 139 140 141 142 143 144 145 

154 155 156 157 150 159 160 101 162 

171 172 173 174 175 176 177 179 179 

Inquiry Number* 375-MI 

375 376 377 378 379 380 381 382 383 

392 393 394 395 396 397 398 399 400 

409 419 411 412 413 414 415 416 417 

426 427 428 429 430 431 432 433 434 

443 444 445 446 447 448 449 459 451 

460 461 462 463 4S4 465 466 467 468 

477 478 479 489 481 482 433 464 485 

494 495 496 497 498 499 500 501 502 

511 512 513 514 515 516 517 518 519 

526 529 530 531 532 833 534 535 536 

545 546 547 548 549 550 551 552 553 

Inquiry Numbers 749-935 

749 750 751 752 753 754 755 756 757 

766 787 766 769 770 771 772 773 774 

783 764 785 766 787 7BB 789 790 791 

BOO 001 802 803 804 605 806 807 300 

817 816 816 820 821 522 B23 024 025 

834 835 838 837 838 839 840 841 842 

S51 052 853 854 055 856 857 868 859 

868 089 870 871 872 873 874 875 070 

886 886 887 888 889 890 891 892 893 

902 903 904 905 906 907 908 909 910 

919 920 921 922 923 924 925 926 927 

Inquiry Numbers 1123-t309 

11231124 11251128 112711201T29 1130 1131 
11401141 11421143 114411451146 11471148 
1157115B 1153 1160 1161 11621163 1164 1165 
11741175 11761177117811791100 1181 1182 
11911 IK 11931164 119511961197 1198 1199 
12001209 12101211 121212131214 1215 1216 
12251226 12271220 122912301231 1232 1233 
12421243 1244 1245 1246 12471248 1249 1250 
12591260 1261 1262 1263 1264 1265.1266 1267 
12781277 1278 1279 1200 1381 1282 1283 1284 
12931294 1295 1296 1297 1298 1299’ 1300 1301 


10 

11 

12 

13 

14 

IS 

16 17 

27 

26 

29 

30 

31 

32 

33 34 

44 

45 

46 

47 

48 

49 

50 51 

61 

02 

83 

64 

05 

66 

67 60 

78 

79 

80 

01 

02 

63 

04 05 

95 

96 

97 

98 

99 

TOO 

101 102 

112 

113 

114 

115 

118 

117 

118 119 

129 

t» 

131 

>32 

133 

134 

135 136 

146 

147 

T48 

149 

>50 

151 

152 153 

163 

164 
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166 

167 

160 

109 170 

180 

101 

102 

103 

>04 

105 

180 187 

384 

305 

386 

307 

388 

380 

390 391 

401 

402 

403 

404 

405 

406 

407 400 

418 

419 

420 

421 

422 

423 

424 425 

435 

436 

437 

430 

439 

440 

441 442 

452 

453 

454 

455 

456 

457 

450 459 

469 

470 

471 

472 

473 

474 

475 476 

486 

407 

408 

409 

490 

491 

492 493 

563 

504 

505 

506 

507 

506 

509 510 

520 

521 

522 

523 

524 

525 

526 527 

537 

530 

539 

540 

541 

542 

543 544 

554 

555 

550 

557 

558 

559 

560 561 

750 

759 

760 

781 

762 

763 

764 765 

775 

776 

777 

770 

779 

780 

701 782 

792 

793 

794 

795 

796 

797 

796 799 

609 

810 

811 

012 

813 

814 

615 816 

B26 

827 

82S 

829 

830 

031 

832 033 

B43 

■844 

845 

646 

847 

840 

349 050 

060 

861 

862 

863 

864 

865 

866 667 

877 

878 

879 

000 

881 

882 

803 004 

894 

895 

896 

897 

696 

699 

900 901 

911 

912 

913 

914 

915 

916 

917 915 

920 

923 

930 

931 

932 

933 

934 935 

1132 

11331134 

11351130 

1137 

11351139 

1149 

>1501151 

11521153 

1154 

11551156 

1168 

1167 

1168 

1169 

1170 

1171 

1T721173 

1188 

11041185 

11B6 

1187 

1108 

11891190 

1200 

1201 

>202 

1206 

1204 

1205 

12061207 

1217 

1216 

1219 

1220 

>221 

1222 

12231224 

1234 1235 

1238 

1237 

1230 

1239 

12401241 

1251 

1252 

1253 

1254 

1255 

1256 

12571258 

1268 

1269 

1270 

1271 

1272 

1273 

12741275 

1285 

1286 

1287 

1288 

1289 

1290 

1291 1292 

1302 

1303 

1304 

1305 

>306 

1307 

1306 1309 


188 189 190 191 192 193 194 195 

205 200 207 200 209 210 211 212 

222 223 224 225 226 227 228 229 

239 24D 241 242 243 244 245 246 

256 257 258 259 260 261 262 263 

273 274 275 276 277 278 279 200 

290 291 292 290 294 295 296 297 

30? 300 309 310 311 312 3T3 314 

324 325 326 327 328 329 330 331 

341 342 340 344 345 346 347 040 

358 359 360 361 362 363 364 365 

Inquiry Numbers 562-748 

562 563 564 565 566 567 568 569 

579 600 581 502 SS3 504 585 506 

596 597 500 599 600 601 602 603 

613 614 615 616 617 618 619 620 

630 631 832 633 634 635 636 837 

647 640 649 050 651 652 653 654 

664 665 666 667 668 669 67Q 671 

081 602 663 684 685 686 607 600 

698 699 700 701 702 703 704 706 

715 716 717 718 719 720 721 722 

732 733 734 735 736 737 730 739 

Inquiry Numbers 936-1122 

936 937 938 939 940 941 942 943 

953 954 955 956 957 958 959 960 

970 971 972 973 974 975 976 977 

987 988 969 990 99t 962 993 994 
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State of the Art 


Video Connections 


True believers say isochronous Ethernet will bring digital video to the desktop sooner 


JEFFREY FRITZ 



I n March, the TEEE was scheduled to 
vote on specification 802 + 9a, which 
outlines the technical underpinnings of 
isochronous Ethernet, a technology that 
for a small but determined group of com¬ 
panies is currently the best hope for easily 
sending digital video and audio across a 
LAN. Its proponents, including National 
Semiconductor, the company that devel¬ 
oped the technology, say digital video is 
available to anyone who uses lOBase-T 
Ethernet, You simply install a new NIC 
(network interface card) and replace or up¬ 
grade a hub. No rewiring is necessary, and 
the resulting network can still handle tra¬ 
ditional packetized data. 

Supporters say isochronous Ethernet is 
a viable technology in itself, or it can eco¬ 
nomically serve video applications while 
the market sons out standardization issues 
for more expensive technologies, such as 
ATM. *it may be a transition technology, 
hut that transition period could last five 
years or more,” says Ken Carpenter, a pro¬ 
ject manager and software engineer with 
IBM’s Networking Software Division (At¬ 
lanta, GA), which plans to sell videocon¬ 
ferencing software that supports isochro¬ 
nous Ethernet. 

But other vendors are skeptical. “We’ve 
been looking for the holy grail for sending 
digital video and voice over networks, and 
we believe that's ATM ” says Bill Brown, 
business unit manager for connectivity 
products at Apple (Cupertino, CA). 

Paul Callahan, director of networking 
strategy for Forrester Research (Cam¬ 
bridge, MA), adds that the lack of support 
so far by major hub vendors like Cabletron 
and SynOptics will also impede market 
acceptance. Until video networks are stan¬ 
dardized, LAN managers will move cau- 
tiously to satisfy demands for higher band- 
| widths and video traffic, Callahan believes, 
i 'That means switched Ethernet with ATM 
§ on the backbone,” he says. 

The first signs of whether isochronous 

LU 
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Video Connections 


Ethernet will bring multimedia to the desk¬ 
top or ever get off the ground will appear 
sometime in the second quarter of this year, 
when the first commercial products come 
to market. In the meantime, the technology 
illustrates why video over networks is de¬ 
manding and what technological decisions 
companies have to make if they want such 
applications as videoconferencing, dis¬ 
tance training, or interactive presentations 
throughout their enterprise. 

High Bandwidth 

In the minds of many people, digital video 
and LANs are the oil and water of com¬ 
puter networking: Conventional wisdom 
holds that the two don’t mix. There are 
bandwidth constraints. Movie-quality video 
requires a data transfer rate of up to 6 Mbps. 


Similarly, a QuickTime video session of 1 
Mbps from a file server can claim as much 
as 10 percent of Ethernet’s bandwidth. 

Beyond bandwidth, multimedia de¬ 
mands isochronous transmissions, meaning 
that data must move at fixed intervals with 
little or no delay. But conventional LANs 
fall short in being able to deliver continu¬ 
ous data streams because they use half¬ 
duplex protocols, which are designed for 
the bursty traffic patterns intended for 
transmitting text and numerical data. 

For traditional data, the worst conse¬ 
quence of a LAN’s start-and-stop nature 
may be a file transfer that pauses for a few 
seconds. But for digital video applications, 
pauses and disruptions in the data flow are 
annoying at best and, at worst, the causes 
of unintelligible information. 


Finally, packet collisions and retrans¬ 
missions are a way of life for many LANs. 
With Ethernet’s bus topology, each device 
looks for a clear space to transmit. If traf¬ 
fic becomes heavy, multiple devices may 
try to transmit at the same time, and pack¬ 
et collisions may result. If a collision oc¬ 
curs, all devices must retransmit their data. 
This leads to even more collisions. This 
is why most network managers consider 
40 percent of total bandwidth to be the 
maximum available bandwidth over an 
Ethernet network. Heavy multimedia traf¬ 
fic can render an overloaded Ethernet net¬ 
work nearly useless. Token Ring or FDDI 
(Fiber Distributed Data Interface) are less 
susceptible to breaking down, although 
these two ring topologies can run out of 
bandwidth if traffic gets heavy enough. 


Networking Alternatives 


Isochronous Ethernet is not the only 
method of handling isochronous data over 
networks. Here’s the current field. 

WAN Links 

When it comes to digital services, ISDN is 
popular for multimedia applications, be¬ 
cause it was designed from the ground up 
to support isochronous applications. With 
modem compression algorithms and mul¬ 
tiple B channels. ISDN can efficiently sup¬ 
port audio and video. However, it requires 
service orders, telephone company in¬ 
stallation, and widespread availability of 
ISDN services to be fully useful. 

T1 circuits are leased lines for point-to- 
point communications. These dedicated 
circuits are limited because only prede¬ 
termined people can be 
included in the multime¬ 
dia sessions. Like ISDN, it 
takes service orders to 
the telephone carriers to 
execute changes to add or delete sites, 
and customers may sometimes have to 
wait weeks for changes to be made. 

Workgroup Lineup 

Pace from 3Com sends a mix multime¬ 
dia and traditional data traffic over Ether¬ 





net and awards the highest priority to 
isochronous traffic. Regular data traffic 
is slowed because of its lower priority, 
but time-sensitive information has a bet¬ 
ter shot at getting through. However, this 
leads to potential problems with data col¬ 
lisions. particularly if several isochronous 
applications are attempt¬ 
ing to run simultaneously 
over the same Ethernet 
segment. 

Western Digital’s ISOnet 
provides a single, stand-alone isochro¬ 
nous mode that handles isochronous traf¬ 
fic similarly to isochronous 
Ethernet. There is, however, 
no provision for a data chan¬ 
nel running on the same Ether¬ 
net with ISOnet. 

Like isochronous Ethernet, 

SDV (switched digital video) 
from AT&T uses ISDN’s Q.931 


The Usual Suspects 


Digital services: 

• ISDN and T1 

UN services: 

• Pace, Isonet, SDV. 
lOOVG-AnyLAN, 
FDDI. and ATM 


lOOVG-AnyLAN supports Ethernet packets 
at 100 Mbps rather than the traditional 
Ethernet bandwidth of 10 Mbps. A pro¬ 
tocol called Quartet Signaling uses four 
cable pairs to transmit data giving 100VG- 
AnyLAN the same 100-Mbps bandwidth 
as FDDI (Fiber Distributed Data Interface) 
or other fast Ethernet solutions. What 
lOOVG-AnyLAN doesn’t offer is a stand¬ 
alone circuit-switched channel for multi- 
media services. The channels compete 
for the same 100-Mbps bandwidth as 
does data traffic. However, some com¬ 
promises have been made to favor 
isochronous applications. 

lOOVG-AnyLAN’s Demand Priority arbi¬ 
trates packet transmission requests. This 
tends to avoid packet colli¬ 
sions by allowing multimedia 
traffic to get through in a more 
timely fashion. In addition, a 
hub can arbitrate requests by 
acknowledging higher-priority 
multimedia packets before 
lower-priority requests. 


signaling protocol and a connection-ori¬ 
ented service. Unlike isochronous Ether¬ 
net, SDV runs strictly at the application 
level and requires an infrastructure, such 
as ISDN, for the equivalent of isochro¬ 
nous Ethernet’s C channel. SDV is only a 
higher level (4 and up) protocol. 

Proposed by Hewlett-Packard and AT&T, 


Migration to lOOVG-AnyLAN is much 
like a move to isochronous Ethernet. It is 
possible to connect lOOVG-AnyLAN de¬ 
vices to existing Ethernet networks and 
upgrade in stages. Corporations can up¬ 
grade individual stations or hubs on an 
as-needed basis. 

FDDI is designed for data transport 
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Cost Benefits 

Even skeptics acknowledge that isochro¬ 
nous Ethernet can overcome these prob¬ 
lems (for an overview of competing tech¬ 
nologies, including ATM, see the text box 
“Networking Alternatives”). Isochronous 
Ethernet glues together channels that han¬ 
dle isochronous and packet data separately 
and transports the two data types over ex¬ 
isting Ethernet lOBase-T LANs that use 
Category 3 UTP (unshielded twisted pair) 
or higher. Thus lOBase-T-network ad¬ 
ministrators avoid rewiring costs. 

Isochronous Ethernet is closely related 
to ISDN in that they use multichannel pro¬ 
tocols and are based on TDM (time divi¬ 
sion multiplexing), a technique for multi¬ 
plexing multiple channels over a single 
physical medium. TDM allocates to each 


and, like Ethernet, doesn’t efficiently 
handle isochronous traffic. FDDI is half¬ 
duplex. The only major advantage to run¬ 
ning multimedia applications over FDDI 
is enhanced bandwidth (100 Mbps). 

ATM, the standard for 25- or 155- 
Mbps and faster LANs, is perhaps 
isochronous Ethernet’s biggest neme¬ 
sis. ATM provides the same services 
that isochronous Ethernet does but at 
significantly higher bandwidths. ATM 
promises to bring voice, video, and data 
together into one big interoperable high¬ 
speed mix. 

Once fully deployed, ATM will support 
wide-area access to data, audio, voice, 
and video. However, the slow rate of 
ATM deployment plays into the hands 
of isochronous Ethernet's proponents. 
ATM equipment is expensive, and it’s 
not always interoperable. Today’s ATM 
connections are largely limited to local in¬ 
stallations. Unlike isochronous Ether¬ 
net, ATM has no widely spread infra¬ 
structure. 

Both ATM and isochronous Ethernet 
are ISDN-based protocols. ATM is based 
on broadband ISDN, and isochronous 
Ethernet is based on narrowband ISDN 
Basic Rate Interface and Primary Rate In¬ 
terface service. In the end, vendors may 
be squaring off to fight the battle of the 
ISDNs. 


channel a specific amount of time on 
the physical network wire. This is 
done independently of the other net¬ 
work protocols running on the 
same cable pairs, so existing 
LAN applications operate 
on isochronous Ethernet 
facilities unaffected by 
the isochronous traf¬ 
fic. By time slic¬ 
ing, isochronous 
Ethernet trans¬ 
mits isochronous 
information over the 
Ethernet LAN at a 
constant rate over time. 

Isochronous Ethernet 
uses a P+96B+D format 
that can mix video, audio, 
and Ethernet into one LAN bundle. By 
comparison, in North America, BRI (Basic 
Rate Interface) ISDN is 2B+D (two bearer 
and one delta channel), and 23B+D for PRI 
(Primary Rate Interface). As the figure “A 
Division of Labor” illustrates, isochronous 
Ethernet’s 10-Mbps P (packet data) chan¬ 
nel supports standard IEEE 802.3 Ether¬ 
net packet data. A 64-Kbps D channel is 
used for signaling, much as it is for ISDN 
service. The M (maintenance) channel is a 
96-Kbps channel that provides physical- 
layer status and control information. The 
6.144-Mbps C (circuit mode) channel han¬ 
dles multimedia applications. Isochronous 
Ethernet allows you to split the C channel 
into as many as 96 ISDN B narrowband 
channels (of 64 Kbps each) as desired, or it 
can combine the channels to add 64-Kbps 
bandwidth or make a single 6.144-Mbps 
wideband channel. 

Unlike traditional lOBase-T Ethernet, 
which uses the Manchester encoding 
scheme to send data over the physical con¬ 
nection, the isochronous Ethernet standard 
specifies 4B:5B encoding. The latter is 
also used in FDDI networks and benefits 
isochronous Ethernet by supporting the 
10-Mbps packet channels and 6.144-Mbps 
isochronous bandwidth, as well as 10 
Mbps of Ethernet over 100 meters of UTP 
cabling. 

Isochronous Ethernet’s bandwidth-on- 
demand lets you request whatever video 
quality you need for each connection. 
Thus, participants in a video conference, 
for example, can reserve a large portion 
of bandwidth for continuous and immedi¬ 
ate full-motion video. By contrast, some¬ 
one who wants to send a short video clip 
without audio needs to select only a small 
segment of the isochronous-Ethemet pipe. 


P channel: 

10-Mbps Ethernet 

C channel: 

96 ISDN B channels 
at 64 Kbps each 

ISDN D channel 

Maintenance channel 

^ Isochronous Ethernet's 
10-Mbps P channel 
supports standard IEEE 
802.3 Ethernet packet 
data. The 6.144-Mbps C 
channel handles multimedia 
applications. K can be split into as 
many as 96 separate narrowband 
channels (of 64 Kbps each) or exist as a 
single wideband channel. The D and M 
channels are used for signaling and physical- 
layer control, respectively. 

An isochronous Ethernet hub, using band¬ 
width management, acts as the mediator 
that awards or refuses the requested WAN 
bandwidth based on availability, or it can 
tell you what lower-bandwidth service is 
available. Isochronous Ethernet uses a sep¬ 
arate 6.144-Mbps channel between each 
user and the hub. 

Seamless Networking 

The figure “Multimedia Network” shows 
a prototypical isochronous Ethemet-hub 
configuration. According to specification 
802.9a, isochronous Ethernet hubs will 
support standard lOBase-T Ethernet, so 
only those workstations that require 
isochronous capabilities have to be up¬ 
graded with isochronous Ethernet NICs; 
workstations that need only access to text 
and numerical data can plug into the hubs 
using traditional NICs. 

The figure also shows that the PSTN 
(Public Switched Telephone Network) can 
be connected directly to the hub (both the 
intelligent telephone and the remote video 
workstation shown in the figure connect 
to the hub through an ISDN connection). 

This allows remote users to participate in 
multimedia applications on the LAN. The 
hubs support switched digital services, 
such as ISDN (BRI or PRI) and Tl. This 
also means that for the first lime lOBase- 
T hubs will have mixed RJ-45 connectors: 
Some will be used for lOBase-T, and some 
will be used for ISDN. Because ISDN and 
the lOBase-T RJ-45 specification use dif¬ 
ferent pins for each service, users should be 
relatively safe if they accidentally plug the 
wrong service into the wrong jack. 

While important, WAN connectivity 
has its limitations. Don't assume that an 
ISDN connection to an isochronous Ether¬ 
net hub offers remote LAN access. This 
is not the case unless the hub supports 
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Video server 


Standard lOBase-T hub 


delivery of both the standard Ethernet 
and isochronous channels. 

Isochronous Ethernet hubs will 
support P and C channel con¬ 
nections to their Ethernet 
ports. However, only 
some of those hubs will 
support P and C chan¬ 
nel connections to re¬ 
mote users over the 
ISDN ports. Other, 
presumably less ex¬ 
pensive, hubs will 
support only the C 
channel for remote 
connections. It is also 
a function of the remote 
device's ability to handle 
the P and C channels. 

For wide-area isochronous 
Ethernet, networks will typically 
need independent ISDN orTl con¬ 
nections among isochronous Ethernet 
hubs. This establishes a parallel path to han¬ 
dle the C channel, and the traditional bridge 
or router deals with the P channel. 

Through special software included in 
the isochronous Ethernet hub or through an 
MCU (multipoint control unit), three or 
more users can participate in the video ses¬ 
sions. Because isochronous Ethernet sets 
up private channels among individual 
users, it operates closer to switched digital 
circuits; thus, it’s more likely to be kept 
private than standard LAN video or audio 
that is multicast over the network. 

Red Flags 

The most conspicuous group of vendors 
to support isochronous Ethernet includes 
National Semiconductor, IBM. Ericsson, 
and Zydacron. The group plans to bundle 
products for a turnkey conferencing ap¬ 
plication based on the H.320 videocon¬ 
ferencing standard. 

The bundle will include National Semi¬ 
conductor isochronous 
Ethernet NICs. IBM will 
supply conferencing soft¬ 
ware based on its Lakes 
Collaborative Networking 
Architecture, midddleware 
that will support isochronous Ethernet in a 
new release slated to ship in the second 
quarter of this year. Ericsson will offer 
isochronous Ethernet hubs, and Zydacron 
will contribute H.320 codecs for com¬ 
pressing and decompressing digital video 
and voice signals. Incite, a division of In- 
tecom, has also announced plans to sell 
isochronous Ethernet hubs. 


Multimedia Network 


Remote 

video workstation 


Router 





Intelligent 

telephone 


The hubs support both isochronous and standard 
lOBase-T Ethernet Both the intelligent telephone 
and the remote video workstation shown in the 
figure connect to the hub through ISDN 
for WAN connections. This lets remote 
users participate in multimedia 
applications on the LAN. P 
channels handle Ethernet 
packet data; C channels 
handle multimedia data. 
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National Semiconductor Corp. 

Santa Clara, CA 
(800) 272-9959 
(817) 468-6300 


fax: (817) 468-6938 


Stan< workstation 



Collaborative 

computing 

workstation 


According to Bob Rittle, manager of 
conferencing products for IBM’s Net¬ 
working Software Division, the group 
planned to demonstrate the product at 
CeBIT, in Hannover, Germany, last 
March, with commercial shipments to be¬ 
gin in the second quarter of this year. 
“Isochronous Ethernet may not take over 
the world,” Rittle says, “but it will establish 
a market niche.” 

However, Apple’s Brown sees “little 
mind share” among network administra¬ 
tors for isochronous Ethernet. “People who 
want to change their networking environ¬ 
ment are opting for ATM.” according to 
Brown. “25-Mbps ATM is tied into our 
development efforts for the PCI-based ma¬ 
chines that are due out this summer.” 

Cost is another concern. Traditional 
Ethernet NICs sell for under $100, and 
hub prices have dropped to below $ 1000. 

Although pricing is still not 
set. National Semiconduc¬ 
tor believes that isochro¬ 
nous Ethernet hubs and 


cards will be available for 
less than today’s typical 
workgroup switched Ethernet solutions, 
which range from $500 to $ 1500 per user, 
including the NIC and hub port. But this is 
high compared to the roughly $150-per- 
seat cost of current Ethernet adapter cards 
and hubs. Brown says that 25-Mbps ATM 
costs companies about $900 per seat, and 
in six months, prices could drop to $600 
per seat. 


He adds that while 
isochronous Ether¬ 
net costs may not in¬ 
clude rewiring, some 
companies will balk 
at the cost of upgrad¬ 
ing NICs and hubs. “If 

videoconferencing y ou ' re g oin § to makc that 

workstation investment, why not go to 
something with legs, such as 
ATM?” he reasons, ‘i wonder 
about the wisdom of investing in 
something [like isochronous Ethernet 1 
with no longevity.” 

The Checkered Flag 

For isochronous Ethernet to become wide¬ 
ly accepted, the demand for video and au¬ 
dio services over LANs needs to take off. 
Isochronous Ethernet can provide a tran¬ 
sition as long as ATM is restricted to being 
the WAN connection to the isochronous 
Ethernet hub and not a link from the hub to 
desktops. The latter incurs another round of 
costs to replace isochronous Ethernet hubs 
and NICs with those that support ATM. 

In the end, time is not on isochronous 
Ethernet’s side. ATM deployment may be 
slow, but it is happening. To compete, 
isochronous Ethernet devices must quickly 
become standardized, readily available, 
and cost-effective. Isochronous Ethernet 
has a chance at success, but the window is 
small. Multimedia over the network is 
coming your way. The question is, how 
will it get to your desktop? ■ 
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wvnvm.wvnet.edu or on BIX c/o “editors.” 
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Expanding performance and options 
in a family of notebook computing 



SOUND 
rsorhJoLoo / 
WITH VISIOtiS 

POP! Tns 

FuruFiS 


Series 2000 /gp 

486/SX to DX4-I00 

The modular design of the Sceptre SOUNDX™ 
new Series 2000 486 notebook computer, offers 
unlimited options to customize a system that fits 
every need. The modular design, as with the 
other SOUNDX notebook computer, makes it 
easy to configure, expand, and upgrade the 
system. The Series 2000 goes one step beyond 
with an I/O modular 'bay" that allows the user to 
interchange such options as an additional hard 
drive, floppy drive, battery pack, battery charger, 
AC & SCSI adapters, both 3.5" CD ROM (internal) 
& 5.25" CD ROM (external SCSI connect are 
offered). With an upgradable CPU module, easy 
access to RAM chips, and a choice of PCMCIA 
slots, the Series 20000 can grow with you as your 
future needs change. 


Spea kers 

Positioned to 'Talk" to you 


Scries 3000 
Pentium 

For added muscle, the 
Soundx 3000 Pentium 
Multimedia Notebook 
offers the extra power 
and performance to 
handle the most complex 
project at warp speed. 

A choice of mini and full 
docking station options 
further expands 
multimedia capabilities to 
make a no-compromise 
mobile multimedia 
alternative to a desktop 
system. 


TrackP oint 
Pointing Device 


3.5* CD Drive AC Adaptor 


Notebook Comparison Chart 


MODEL 

SOtJNDX 
Series 1000 

SOUNDX 
Series 2000 

SOUNDX 
Scries 5000 

Microprocessor 

486X-33 to 
DX4-100 

486SX-33 to 
DX4-100 

Pentium 90MHz 

75 MHz 

Screen Size 

9.5TFT 

10.3'DSTN 

10.4" 

TFT/DSTN 

lOTTFT 
and DSTN' 

Max. RAM Capacity 

20 MB 

>!i MB 

40 MB 

Infrared link 

No 

Yes 

Yes 

BUS Slots 

Local 

Local 

pa 

Sound Chip 

SoraWm 

SoundBlaster Pro 

SoundBlaster Pro 

Speakers 

1 Ml :r. 

2 built-in 

2 built-in 

Pointing Device 

Tr.ukhd 

TrackPoint 

Trackball 

Reraov. Modular 

m 

Yes 

N/A 


Did you know that Brutus (our 
Mascot) is a Monitor Lizard? Each 
year, Sceptre donates a portion of its 
profits to C,R,E,S, at the San Diego 
Zoo, in an effort to save endangered 
animals like, Brutus 



Floppy Drive SCSI Adaptor 



16800 E. Gale Ave. City of Industry, CA 91745 USA 
Tel:(818) 369-3698 Fax:(818) 369-3488 

Toll Free: 1-800-788-2878 


Intert Insidw togos are trudemartc* of Imrt Corporation All trademarks are registered with thnr mspeotrve compsanw SM 


Circle 137 on Inquiry Card (RESELLERS: 138) 
























TAP INTO 


THE NETWORK 

ELITE! 


&S2S* 




• I he worldwide tour of network knowledge is 
coming to Germany for the second time: 
from 31st May to 2nd June, 1995, 30,000 
buyers from the network branch will meet 
at NetWorld+Interop, the Mecca for experts, 
in Frankfurt/M. 

Following the successful premiere in Berlin in 
1994, the leading exhibitors have already book¬ 
ed ahead: such well-known names as Deutsche 
Telekom, Novell, Intel, 3COM, Cisco and AVM. 
Once more the InteropNet™ - the presentation 
network shared by all exhibitors - will demon¬ 
strate the interoperability of their products live. 

Inform yourself now about the new tutorial and 
conference programme of NetWorld+Interop, 
an unparalleled training offer in Germany! 


IN FRANKFURT NOW! 

Leading speakers of worldwide recognition will 
impart network know-how in all areas. Know¬ 
how that is furnished by the international 
contacts of the NetWorld+Interop and which 
thus represents current standards. 

♦ Media and Interconnection ♦ Internetworking 
and Data Transport ♦ Network Management 
and Security ♦ Network Services ♦ Appli¬ 
cations 

Three days of knowledge presented by techno¬ 
logy experts, managers, researchers, acade¬ 
mics and consultants for the future of your 
enterprise! 

Send for information on this unique and top- 
class training programme. Request your free 
programme guide! And remember: if you book 
by April 30th you can save up to DM 200! 






NETWORLD INTEROP 

MW 29 - JUNE 2,1995 CONFERENCE • MW 11 - JUNE 2,1995 EXPOSITION 


Circle 566 on Inquiry Card. 


PROGRAMME GUIDE 


Yes, please send me my free programme guide on the 
NetWorld+Interop 95 in Frankfurt/M. as well as infor¬ 
mation on your congress advanced booking reduc¬ 
tions which can save me up to DM 200! 

I am interested 

□ as a conference attendee 

□ as a visitor to the exposition 

□ as an exhibitor 

□ in information on inexpensive travel and hotel 


Please fill in the coupon, cut it out and return 
it to SOFTBANK Expos (formerly Ziff Messe & 
Konferenz), Riesstrasse 25. D-80992 Munich, 
Germany. Or fax it to: +49 89/14312-442 

CompuServe: SOFTBANK Expos 100442,3315 


My Address 
□ Mr. 


Name/First Name 


□ Ms. 



Company 


Position 


Address/PO. Box 


Please copy this 
page, complete it 
and send it to us via 
fax. 

Ftx-No: 

♦+49/W/H112-442 

lil 

ply cut out the 
return it 


Postal Code/City/State/Country 


Telephone/Extension 


Fax 
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Incredible Expanding Keyboard 

IBM’s new ThinkPad 70X0 shatters subnotebook constraints with 
a full-size keyboard and screen 




seam. 


ThinkPad 701C Features 


Alan Joch is a BYTE senior editor. You can 
reach him on the Internet or BIX at ajoch@ 
bix.com. 


IBM ThinkPad 701C..$5149 

486DX2/50. active-matrix color, 8 MB, 

and a 540-MB drive 

IBM Personal Computer Co. 

Somers, NY 10589 
(800) 772-2227 
(914) 766-1900 
fax: (800) 426-4329 
Circle 1221 on Inquiry Card. 


ALAN JOCH 

A house divided may fall, but a 
home row divided may finally 
make the subnotebook a viable 
form factor. That’s the idea behind the 
split keyboard that IBM introduced on the 
new ThinkPad 701C, a cleverly designed, 
4.5-pound portable. 

Once opened, the keyboard on the 701C 
(nicknamed the Butterfly) extends past the 
chassis sides to give you the largest and 
most comfortable keyboard in its class. 
But when you turn on the unit, what real¬ 
ly pops out is the impressive 10.4-inch dis¬ 
play. Our review unit sported a TFT (thin- 
film transistor) screen, but the 701 is also 
available with a dual-scan display. Add 
IBM's TrackPoint III pointer, and the re¬ 
sult is today’s most ergonomically correct 
subnotebook. 

Crowded House 

An Intel 486DX2/50 processor powered 
our review unit and ran applications in ac¬ 
ceptable but not house-burning speed. (Bat¬ 
tery life was an impressive 6 hours.) A 
486DX4/75 version will also be available. 
The DX2 comes standard with 4 MB of 
memory (20 MB maximum) and a 360-, 
540-, or 720-MB hard drive. The DX4 will 
come standard with 8 MB of memory. 

The 701C joins a handful of new sub¬ 
notebooks that run high-end 486s and of- 


What a View 

The 701C’s remarkable 10.4- 
inch screen compares with 
full-size ThinkPads and dis¬ 
plays 26 lines of text in eye¬ 
pleasing 12-point type. By 
comparison, the 5IOC dis¬ 
plays the same amount of 
copy in 10-point type. IBM 


Nickel-cadmium battery doesn’t 
require full discharge before 
recharge. 

Hard drive (360, 540, or 720 
MB) removes for security or 
for segmenting work. 

PCMCIA slot for two Type II 
cards or one Type III card. 


fer larger color displays 
and roomier keyboards. 

The closest competitor to 
the 701C may be Gate¬ 
way’s Liberty, which also 
offers a 10.4-inch display 
(dual-scan color). A com¬ 
parable 486DX2/50 Liber¬ 
ty costs about $950 less 
than the 701C. 

However, the Liberty 
doesn’t give you the satis¬ 
fying cha-chunk that you 
get on opening the 701C, 
as its 11.5- by 5.75-inch 
keyboard slides into place. 

A clever mechanism splits 
the 85-key keyboard in 
half with a diagonal cut 
from upper left to lower 
right. When you snap 
down the lid, the right segment inches up 
and then both segments slide in. The closed 
701C measures just 9.7 by 7.9 by 1.7 inch¬ 
es. The solid keyboard mechanism never 
failed to perform. We opened and closed 
the 701C countless times during our eval¬ 
uation but can't verify IBM’s claim of 
achieving 25,000 fail-free repetitions. 

What does the split keyboard buy you? 
All the primary keys are the same size as 
those of a desktop keyboard. The function 
and arrow keys are about half as big but 
much more generous than the Pez-size but¬ 
tons on previous ThinkPad 
subnotebooks like the 5IOC. 
Our only complaints: There 
is no wrist rest, which is trou¬ 
bling because Apple and oth¬ 
ers have already considered 
wrist stress in their designs; 
and the heel of the right hand 
comes down on the arrow 
keys when you are typing. 




says the display shortages that have de¬ 
layed orders for some ThinkPads aren’t a 
factor for the 701C, thanks in part to out¬ 
sourcing from Sharp. 

The 701C comes with audio and tele¬ 
phony features similar to those of the larg¬ 
er and faster 755C, but because of its slid¬ 
ing keyboard, the 701C doesn’t have space 
for a CD-ROM drive. The 701C’s modem 
isn't upgradable from 14.4 Kbps. With a 
256-color palette, the 701C doesn’t have 
the 755C’s more sophisticated graphics 
system (65,536 colors at VGA resolutions). 
Finally, the 701C can't capture or output 
broadcast-standard video. 

The 701C does, however, shine among 
portables for pleasantness to use and for 
flat-out coolness. Cha-chunk may soon 
become the sound of status for those who 
live much of their life at 35,000 feet. ■ 


Infrared port transfers files at 
115 Kbps. 

Expansion connector attaches 
the included port replicator. 


Parallel port for external 0.57 
pound floppy drive. 

14.4-Kbps data/fax modem. 
Yamaha Codec provides 16-bit 
stereo audio. Built-in 
microphone and speakers. 


As you open the lid, 
a cam on the left 
screen hinge puts 
the two-part 
keyboard into 
motion. The two 
halves slide laterally 
apart and then 
vertically together, 
meeting along a 
diagonal stair-step 


PHOTOGRAPHY DENNIS WARNESKY © 1995 
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U I he BYTE Euro-Deck offers a unique direct mail approach to 
increasing sales in the $114 billion European computer market. Reach 
50,000 BYTE subscribers for under 44 per reader! jrj g ^ j j 

Circulation of the BYTE Elro-Deck is with this affordable, direct channel to ■ L J-M 

targeted to computer experts in over 20 Europe. For information on the next ^ aL—=JJLJ3 
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The Benefits of Recentralization 

Microsoft's Systems Management Server tioflfi^ bring 

the anarchy of multiple-vendor networks under centralized control 



ETHAN WILANSKY 

I ntelligently managing networked 
computers has become difficult and 
complex. One complicating factor is 
the plethora of management tools that use 
different OSes and front ends. Each man¬ 
agement application is configured sepa¬ 
rately and often uses proprietary data 
collection, remote control, and software 
distribution. 

Microsoft seeks to resolve these prob¬ 
lems with SMS (Systems Management 
Server), a suite of network management 
utilities. Using Microsoft's Windows NT 
Server and Windows NT SQL Server as its 
underlying OS and database, respectively, 
SMS provides four major management 
functions: hardware and software inven¬ 
torying: electronic software distribution; 
shared application management; and re- 
mote-control and network monitoring. 

SMS is an integrated set of node-level 
tools that use industry-standard methods 
for managing the network. It distinguishes 
itself from the competition by using the 
NT SQL Server database as its founda¬ 
tion. This means, for example, that when a 
network manager defines a software up¬ 
date procedure that executes only on a 
client if CPU or disk space is adequate, 
the client’s characteristics are determined 
by querying the NT SQL Server database, 
SMS provides an open environment to 
support three of the most popular NOSes 
(network operating systems), Novell Net¬ 
Ware 3.lx and 4.x (in bindery emulation 
mode only), IBM’s LAN Server 3.0 and 
3.1, and Microsoft LAN Manager 2.1 and 
higher. This open systems philosophy 
extends to data collection and reporting 
via ODBC (Open Database Connectivity), 
DMI, and SNMP. Client OSes—such as 
Mac System 7, OS/2 2.x, MS-DOS 5.x or 
higher, and the Microsoft Windows fam¬ 
ily—are supported for varying degrees of 
systems management (for details, see the 
table “SMS-Supported Operating Sys¬ 
tems”). NT’s support of such popular in¬ 
dustry protocols as TCP/IP, IPX, SNA 
(Systems Network Architecture), RAS (Re¬ 
mote Access Service), and NetBEUI lets 
SMS use any of these protocols for data 
gathering, management, and distribution. 


Systems Management 
Server stores network 
inventory data in an NT 
SQL Server database. Here, 
a database report 
highlights the disk 
configuration of a node on 
the network. 


To operate SMS t 
you need NT Server 
($699) and NT SQL 
Server ($999). The 
CPU, disk, and RAM 
requirements depend 
on the number of work¬ 
stations and on how 
dispersed—from a sin¬ 
gle segment LAN to 
many routed WANs— 
the network is. 

For our tests, we ran SMS on five Net¬ 
Ware log-on servers. Two of these were 
located at our Bethesda, Maryland, test 
site, and the other three were accessed re¬ 
motely across a frame-relay link. Of the 
three remote servers, two were connected 
via 256-KB lines, and one was on a 56- 
KB line. Clients were dispersed throughout 
the local and remote sites and ran a variety 
of OSes, including Windows 3.1, MS-DOS 
5.0 or higher, WFW (Windows for Work¬ 
groups) 3.11, Mac System 7, and OS/2 
2.1. Last, but not least, we ran SMS on 
two NT servers, one of which functioned 
as the central site server. 

Building on a Strong Foundation 

SMS uses a format called MIF (manage¬ 
ment information file), developed by the 
DMTF (Desktop Management Task 
Force), for collecting inventory informa¬ 
tion about the hardware on the network. 
It also uses SNMP services for monitoring 
SMS servers from a network management 
station, such as Hewlett-Packard’s Open- 
View. In addition, IBM’s NetView net¬ 
work management software can receive 
SMS status information if an NT server is 
running Microsoft SNA Server, 

Inventory Management 

Inventory data collection underlies all 
SMS’s key operations. At the central or 


primary site servers, you decide the sched¬ 
ule and frequency of inventory collection 
for managed sites. Constant updates to the 
SMS database keep the inventory current, 
regardless of whether clients have been 
added or reconfigured. The inventory can 
encompass such items as hardware disk 
type, names of workstation boot files, in¬ 
stalled software, and BIOS revision dates. 

SMS provides a sophisticated query 
function that lets you use stored inventory 
information to complete a selective soft¬ 
ware upgrade through SMS, to document 
the network, or to trigger an alert condition 
in the event log. You can also save de¬ 
fined queries for future use. 

We found the inventory function to be 
the most robust and we 11-designed SMS 
component. However, the data we col¬ 
lected was sometimes incomplete. For ex¬ 
ample, our database contained no mention 
of the SCSI controller on a Tricord ES5Q00 
server running NetWare 3.12, The reason 
is that SMS uses standard NetWare APIs to 
collect information from NetWare servers, 
and those APIs report only NetWare vol¬ 
ume (not disk controller) information, the 
OS version, and other server information 
tracked by the NOS. 

In addition, on some stations at the 
Bethesda, Atlanta, and San Francisco test 
sites, the SMS boot-configuration com¬ 
ponent didn’t run because other batch 
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procedures executed commands that 
dumped users out of their boot Hies be¬ 
fore the SMS agent TSRs could run. After 
we reconfigured the batch routines, the 
agents ran fine. 

Electronic Software Distribution 
and Management 

Maintaining a hardware inventory is hard 
enough; add ESD (electronic software dis¬ 
tribution) and software man¬ 
agement, and you have a 
nightmare. To help with this 
management headache, 

SMS provides a robust and 
highly configurable set of 
software distribution and 
tracking tools. 

From a central or primary 
site server (both of which 
can function as a multisite 
hub, although only the for¬ 
mer sits atop the hierarchy), 
you can create a package (a 
type of SMS component) 
that defines how an ap¬ 
plication you want to dis¬ 
tribute will be installed, 
executed, or tracked for in¬ 
ventory. 

For configuring pack¬ 
ages, SMS uses PDFs 
(package definition files), 
which consist of scripts for 
setting up Microsoft OSes, (eg,. MS-DOS, 
Windows, and NT) and Microsoft appli¬ 
cations, such as Excel 5 and Word 6. Also 
included is a run-time version of Microsoft 
Test for running precompiled scripts. 
(Compi ling your own scripts requires the 
retail version of Microsoft Test, which is 
not included with SMS.) 

Each package provides the information 
necessary for running a task. Its own de¬ 
livery, however, is handled through a job, 
which is analogous to addressing and car¬ 
rying a letter to a mailbox for delivery. 

Overall, the package component is slick, 
but its run-time version of Microsoft Test 
for script compiling leaves something to be 
desired. We found using a third-party 
scripting language like WinApps Installer 
was the quickest and easiest alternative. 

For software installation to execute, the 
client must have available a PCM (package 
command manager). Microsoft provides 
PCMs for computers running MS-DOS 
5.0 or higher, Windows 3.x, W T FW. NT. 
and Mac System 7. Currently, there are 
no PCMs for OS/2 or Unix systems. How¬ 
ever, you can run the Window's PCM from 
an OS/2 Windows shell. At this writing. 


Digital Equipment was shipping beta ver¬ 
sions of a Unix client for SMS. Also, be¬ 
cause Mac System 7 doesn't support run¬ 
ning applications from the network, you 
can't share server-based applications. 
Shared application management, a main 
function of SMS, can be used to distribute 
software to any server in the SMS envi¬ 
ronment. When setting up shared applica¬ 
tions on a server, it's important to make 


the applications easily accessible to users. 
For Windows 3.x and NT clients, you can 
use SMS’s PGC (Program Group Control) 
utility to make application icons appear 
on each client workstation. 

Unfortunately, DOS. Windows 3.x, and 
NT are the only platforms that can take full 
advanUige of PGC s automation features. If 
you use a third-party 
Windows shell or OS/2, 
you must also use a third- 
party icon management 
utility to centrally man¬ 
age each desktop. 

Re mole-Ac cess Utilities 
and Network Monitoring 

For real-time user sup¬ 
port, SMS offers three functions: a diag¬ 
nostic utility for viewing client configu¬ 
rations, network monitoring for collecting 
raw data frames or packets while trou¬ 
bleshooting network problems, and remote 
control (also called help desk). The diag¬ 
nostic utility lets you. for example, view 
the device drivers loaded on a DOS work¬ 
station. On a Windows station, it lets you 
see the local heap space used for the GDI 


(Graphical Device interface). Network 
monitoring lets you set network alert trig¬ 
gers for executing any program or task. 
For remote-control and diagnostic support, 
SMS can access clients running DOS, 
Windows, and WFW. Surprisingly, SMS 
does not support NT or Macintosh clients 
for diagnostic or help desk functions. 

The host and viewing station must have 
the same protocols bound to the NIC (net¬ 
work interface card) for 
these remote facilities to 
function. The administrator 
monitors the DOS, Win¬ 
dows, or WFW client via a 
LAN or RAS connection. 

Network monitoring also 
requires either a promiscu¬ 
ous-mode NIC at the moni¬ 
toring site (i.e., a NIC that 
receives all frames on the 
network) or a connection to 
a remote network monitor¬ 
ing agent running a promis¬ 
cuous-mode NIC. A wide 
variety of LAN and WAN 
protocols running RAS arc 
supported for SMS network 
monitoring. 

SMS remote control 
doesn't work with OS/2, 
NT, and Mac clients, al¬ 
though NT support is ex¬ 
pected by year’s end, and 
Microsoft is considering adding native 
OS/2 and Mac support. 

A Complex Route to Simplification 

SMS is not for administrators who want 
a simple solution to network management. 
It's a complex product that demands care¬ 
ful planning before you can implement it. 

That said. Microsoft has 
created a powerful suite of 
network management tools. 
When taken individually, 
S M S 1 s m an agemen t compo¬ 
nents are above average. Its 
distribution mechanisms and 
client support are superior to 
those of any product on the 
market, but they aren't what 
distinguishes SMS from its competitors. 
SMS really shines as a total network man¬ 
agement platform. Its multiprotocol and 
muIti-NOS support arc unmatched. ■ 


Ethan Wtlansky is a Maryland-based net¬ 
work integration consultant and instructor 
for Microsoft and NetWare networking prod¬ 
ucts. He can be reached on the Internet at 
ewilan@clark.net or on BIX c/o “editors." 
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2.X 

Client services 

Inventory management 
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• 
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Remote control 
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Network monitoring 1 

• 

• 

• 

• 
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• 

Client diagnostic utility 

• 

• 

• 

• 

o 

o 

Shared applications 

• 

• 

• 

• 

o 

•* 

Software distribution 

• 

9 

9 

• 

• 

• 

Server types 3 

Central site 

o 

o 

Q 

• 4 
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o 

Primary site 

o 

o 

O 
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a 
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o 

o 

O 
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a 

a 

Log-on 

o 

o 

o 

m 

o 

Q 

Helper 

o 

o 

Q 

9 

o 
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Note: Table Information doesn't include NOSes: • - yes; 1 > = no. 

1 Limited monitoring ts possible on any client with a supported protocol, but only Windows NT and 
Windows tor Workgroups support full, agent-based monitoring. 

3 Allhough you can run shared applications Irom a server, SMS cannot handle client configuration 
and Icon setup on the Presentation Manager desktop. 

1 Distribution and log-on servers can also run Novell N el Ware 3.x and 4.x, Microsoft LAN 
Manager, and IBM's LAN Server 

* Only Windows NT Server can act as a central or primary site server, 


Systems Management 
Server.$649 per server 

($39.95 per client: prices 
are estimated retail) 
Microsoft Corp. 

Redmond, WA 
(800) 426-9400 
(206) 882-8080 
fax: (206) 936*7329 
Circle 976 on Inquiry Card. 
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“IBM only makes servers 
for huge companies with 
unlimited budgets.” 

(Hello, how does starting at $3,000 sound?) 


The days when only FORTUNE 500® companies could afford IBM are 
most definitely over. Because now, for about the priee of other brands, any 
business can choose the IBM PC Server 300 and enjoy what IBM customers 
have come to expect. 

Namely, servers that are easy to upgrade and work perfectly with other 
computers and peripherals you might already have. Precision IBM reliability. 
And IlelpWare® a comprehensive service and support package that includes 
telephone help 24 hours a day, 7 days a week. 

Whats more, if making your life easier is high on your list of options, 
you can choose an option of ours—NetFinity™ 2.01 software—which makes 
managing your network a lot simpler. 

For details on how to get the most out of your PC budget by getting the 
most PC Server, see the IBM Authorized Business Partner near you. Or, for 
product info by fax, call 1 800 IBM-4FAX and key in ID# 3078 or 3079. 



IBM PC Server 300: 

486 DX2/66MHz; 728MB hard 
drive; 8MB parity memory 
expcmdable to 128MB; 9 Bays; 

8 Open Slots; 30-day money -back 
guarantee; 3-year, next-day, on-site 
warranty; EISA/PCI architecture. 


There is a difference™ 



PC Direct prices and offerings are subject to change or withdrawal. MB means million bytes. Copies of IBM’s Statement of Limited Warranty available by calling 1800 772*2227. Dealer 
prices may vary. IBM and HelpWare are registered trademarks and NetFinity and There is a difference are trademarks of International Business Machines Corporation. ©1995 IBM Corporation. 
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BYTE Reprints serve as r 
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• Presentations at conferences/ 
seminars 

And there's more! 

• BYTE reprints can be customized 
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and quantity prices. 

Susan Monkton 
BYTE Reprint Department 
One Phoenix Mill Lane, Peterborough, NH 03458 
Phone: 603-924-2618 _ 

Fax: 603-924-2683 
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Small-Scale Telephony 

Six multifunction telephony boards 
manage fax, voice, modem, and sound 


TOM YAGER 

A ffordable computer telephony 
products are a boon to small 
businesses and work-at-home 
professionals. The low prices come from 
increasingly inexpensive DSPs (digital sig¬ 
nal processors). These chips can single- 
handedly juggle voice messages, faxes, 
data communications, digital audio, and 
more* Equipped with one of these pro- 
grammable chips, an expansion card can 
act as a combined data/fax modem, mul¬ 
timedia sound card* and telephony board 
for under $400, Besides giving your en¬ 
terprise a big-business feel, these multi¬ 
function cards conserve scarce expansion 
slots and reduce configuration hassles* 
DSP programmability also provides an 
easy route to correct bugs and enhance 
functions (upgrade modem speed—to a 
limit—or add caller ID capability). Five 
of the six cards reviewed use programma¬ 
ble DSPs* As you'll see, however, effective 
telephony doesn't require a DSP, nor does 
a DSP ensure effective telephony* In all 
cases, the software makes the difference* 
The cards in this review are based on 
the ISA bus and support 14.4-Kbps 
(V.32bis) or faster modem traffic, 14.4- 
Kbps fax transfers, and digital audio at 
sampling rates of 44.1 kHz in 16-bit stereo. 
All six cards can record and play audio 
through the phone line, an external speaker 
and microphone, or a locally connected 
telephone handset* Windows audio soft¬ 
ware is standard, and each card has at least 
one CD-ROM controller. A joystick /MIDI 
port is common but not universal. 

Three of the cards use a version of 
IBM’s Mwave chip and DSP OS; two use 
AT&T’s 32xx Roadrunner DSP with its 
VCOS (visual caching OS). Also tested 
was a non-DSP card from Boca Research 
that manages to squeeze enough circuitry 
onto a full-size card to provide voice, fax, 
modem, and sound functions. We didn't 
look at WindSurfer, IBM’s own Mwave 
card, because a new version replaced it af¬ 
ter this review was completed. Non-DSP 
cards from Creative Labs and Diamond 
Multimedia weren't ready to review. 

The test platform was a 66-MHz Boss 
486DX2 with 28 MB of RAM and a net¬ 


Multtfunction telephony cards 
can give your small business 
or home office a big-league 
sound. The bundled 
software makes the 
difference. 


work card. A11 products 
come with Windows- 
based telephony appli¬ 
cations* Keep in mind 
that if you don’t Find the 
telephony func¬ 
tions you want 
with these cards, 
you can get them 
with a little pro¬ 
gramming. All the 
reviewed Mwave 
cards, for exam¬ 
ple, work with Visual 
Voice for Mwave (Sty¬ 
lus Innovation, Cam¬ 
bridge, MA, (617) 621-9545). (See Code 
Talk, November 1994 BYTE, page44.) 

Spectrum Signal Processing’s OfficeF/X 

Like other Mwave cards* the OfficeF/X 
is a small half-length card with many 
Mwave-based software features. It sup¬ 
ports V.17 (14.4 Kbps) faxing, V.32his 
data transmission (with claimed upgrad- 
ability to V*34), 16-bit stereo sound sam¬ 
pling at up to 44*1 kHz, wave-table sound 
synthesis* MIDI capability, Sound Blaster 
compatibility, and telephony features. 

OfficeF/X is the first card to use the lat¬ 
est Mwave DSP, the MDSP278Q, which 
brings more processing power and on-chip 
Sound Blaster hardware compatibility. The 
card has connections for audio line inputs 
and outputs (through stereo A -inch phone 
jacks), a microphone input, and a joy- 
stick/MIDI port* The line output drives 
headphones directly (an Mwave mixer ap¬ 
plet is included). One telephone jack con¬ 
nects both phone line and handset with the 
RJ-12 pigtail splitter that Spectrum sup¬ 
plies. 

With no DIP switches or jumpers, setup 
should have been simple using the card’s 
graphical DOS installation program* In 
most cases, you just select “automatic set¬ 
up and test" and wait a few seconds* We 
weren't so lucky. OfficeF/X's installation 
refused to accept the COM2 setting, even 
though it was unused by other hardware. It 
finally worked with COM3. 

OfficeF/X comes with Delrina’s Win¬ 
Fax Lite and WinComm Lite, MKS Inter¬ 
net Anywhere for E-mail, and Spectrum's 



, own SwitehBoard, a 
digital answering 
machine. 

SwitehBoard’s unified inbox lists fax, 
voice, and E-mail messages* SwitehBoard 
handles voice messages itself and com¬ 
municates with WinFax Lite and Internet 
Anywhere to meld their receive logs into 
one* OfficeF/X's Mwave software man¬ 
ages audio, fax/modem, and wave-table 
synthesis pretty well, though we did find 
the digital audio quality somewhat want¬ 
ing. When we listened to messages and 
calls through headphones, the card emitted 
a constant pink noise/whine that made lis¬ 
tening unpleasant. Muling the inputs in 
the mixer applet didn't help. 

The Mwave discriminator routine de¬ 
termines where each incoming call should 
go: voice, fax, or data. You can also set 
up brute-force discrimination, letting the 
caller indicate the call type with DTMF 
Touch-Tones, or depend on caller ID and 
phone-number information you enter into 
GfficeF/ X ’ s contact list. 

WinFax Lite and WinComm Lite are 
arbitrarily crippled* SwitehBoard supports 
multiple incoming mailboxes* but beyond 
that, its features are only equal to a $99 
answering machine. It has no message for¬ 
warding or beeper notification, no voice- 
menu programmability, and no fax for¬ 
warding or fax-on-demand. In short, 
OfficeF/X is just about what you’d get if 
you combined an average fax machine, 
modem, and answering machine. 

When running Windows, Mwave acts 
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as an acceptable wave-table synthesizer. 
It can handle simultaneous fax and MIDI, 
audio and modem, or almost any combi¬ 
nation (hat doesn’t overtax the DSP's ca¬ 
pacity. If you overdo it, a window pops 
up complaining about “not enough MIPS.” 
(All these cards support simultaneous func¬ 
tions to a reasonable degree,) 

Best Data’s ACE 5000 

Best Data’s ACE 5000, one of the first 
Mwave-based cards, uses the original 
Mwave chip, now called the MDSP1012 
by IBM. Although the Mwave cards share 
capabilities and are similar, each has a dif¬ 
ferent layout, components, and connec¬ 
tors. The ACE half-length card has clear 
advantages and disadvantages when com¬ 
pared with the other Mwave cards. Un¬ 
fortunately, the balance tips to the negative. 

On the ACE card, all ports are easily 
accessible and well labeled, with two RJ- 
11 jacks, microphone input, and line in¬ 
put and output. This card supports only a 
single CD-ROM drive type—Panasonic, A 
MIDI connector kit is optional. Installa¬ 
tion isn’t nearly as straightforward as with 
OfficeF/X, because the ACE card has both 
jumpers and DIP switches. Worse, Best 
Data's hardware sniffer utility works well 
only if you get the settings right the first 
time. After using it once, if you try differ¬ 
ent port and IRQ (interrupt request) com¬ 
binations, you must first pull die board 
and manually remove all references to the 


previous ACE installation from your SYS¬ 
TEM .INI file. 

The ACE card comes with QuickLink 
Message Center, from Smith Micro Soft¬ 
ware. This somewhat uneven program pro¬ 
vides central control with a unified inbox 
(actually, 10 inboxes organized as mail¬ 
boxes) for incoming voice messages and 
faxes, QuickLink’s impressive list of busi¬ 
ness features (he., operator paging, call 
transfer, fax-on-demand, remote fax re¬ 
trieval, and pager notification) seemingly 
puts it at the top of the Mwave list, but 
some of die features are flawed. 

In an office running on a Centrex or sim¬ 
ilar small-business phone system with ex¬ 
tensions, QuickLink will transfer incoming 
calls to an extension identified by the mail¬ 
box. No problems here. It will also page an 
operator by beeping the system’s speaker 
or by playing a WAV file. 

Fax-on-demand should also be a wel¬ 
come feature, and we were pleased with 
QuickLink’s ability to automatically gen¬ 
erate a faxable list of available documents. 
However, you can't view faxes as you add 
them to the list, nor is there callback capa¬ 
bility. Callers must request fax-on-demand 
from die fax machine itself. And QuickLink 
doesn't offer callers any opportunity to ver¬ 
ify document choices or delete selections. 

Pager notification works, but it rings 
your pager even if the caller hangs up im¬ 
mediately. Configuration details are buried 
in deep trees of dialog boxes, which forces 


you to hunt for some common switches 
and parameters. The greetings and voice 
prompts supplied are useless demonstra¬ 
tions. requiring you to rerecord every mes¬ 
sage in your own voice. QuickLink also 
turned up the only application errors en¬ 
countered during this review. While the 
errors weren’t fatal—clicking the “ignore” 
button dismissed them—they did hang the 
application, and they were consistently re¬ 
peatable after two re in stall at ions. 

Taking advantage of DSP programma¬ 
bility, Best Data offers several upgrade 
options. You can upgrade the V.32bis data 
modem software to V.34, but it remains 
to be seen whether or not the MDSP10I2 
chip can handle 28,8-Kbps transmission 
with full four-times compression. Other 
software options are caller ID, full-duplex 
speakerphone, network fax, Q-Sound (sim¬ 
ulated 3-D), and a three-way call discrim¬ 
ination ( voice, fax, and data). 

While QuickLink’s list of business-ori¬ 
ented features stands out, the implemen¬ 
tation simply doesn’t measure up to our 
expectations for actual use. Overall, we 
rate the ACE 5000 behind OfficeF/X. The 
ACE card works with Visual Voice, if you 
have a custom application in mind. Or you 
can wait for the MDSP2780-based ACE 
6000 with its upgraded software. 

Objix Multimedia’s Media Manager 

Objix Multimedia’s Media Manager is an 
Mwave card. Like the ACE 5000, this hatf- 


MUITIFUNCTION TELEPHONY CARD FEATURES 


Price 

DSP 

14,4-Kbps fax and data modem 
Upgradable to V.34 
Windows Sound System-compatible 
Wave-table MIDI' 

CD-ROM connections 

Microphone 



AMI MEDlATEl 

$399 

AT&T 3207 


V.32terbO 
O 

• 

Sony. Mitsumi, 


Panasonic, IDE 


O 



BEST DATA AGE 5000 

$299 
IBM 

Mwave 1012 

• 
m 

o 

Optional 
Panasonic 


O 



BOCA SOUND EXPRESSION 14.4VSF 

$179 (estimated street price) 
Fixed function 


O 

• 

Hardware optional 
Sony, Mitsumi, 
Panasonic, IDE 
O 


Telephony Software Features 

Unified inbox 

• 

• 

Multiple mailboxes 

• 

• 

Caller ID 

* 

Option 

Fu If-duplex speakerphone 

• 

Option 

Call auto-detect 

Three-way 

Two-way 

Message forwarding 

Voice to other mailboxes only; 

* 

Pager notification 

forwards faxes 

O 

• 

Remote message retrieval 

• 

Message 

Fax-on-demand 

O 

Limited 


• 

Half-duplex 
Two-way 
Message and fax 

+ 

Message and fax 


’All cards provide 16-bit 44MHz stereo sound with Sound Blaster capability. 


# = yes O = no 
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length card uses IBM's MDSPKM2 Mwave 
chip, and its features and DSP software ca¬ 
pabilities are similar. A joystiek/MIDl 
connector is standard (through an adjacent 
slot opening), and the audio connections 
(microphone, line in and out) run through 
a pigtail. There is a bundled microphone, 
and the card has a scanner port and soft¬ 
ware that supports scan to fax, giving you 
real fax-machine capability. 

Automatic configuration by a Windows 
program makes installation straightfor¬ 
ward. The card supports only one type of 
CD-ROM drive—Sony. 

Media Manager comes with the most 
limited software of the six cards. The 
PhoneManager program handles voice 
calls, providing one mailbox, your choice 
of three greetings, and only the most basic 
te 1 ephone-plus-answering-niachine fuuc- 
tionality. Similarly, the Fax Desktop pro¬ 
gram offers little beyond the minimum re¬ 
quired features of a fax machine. 

The standard Mwave discriminator 
routes calls to PhoneManager and Fax 
Desktop, but there is no central manager to 
get voice and fax services running auto¬ 
matically, Fax Desktop also requires you to 
log in with a name and password, making 
it difficult to set your machine to restart 
itself after a power loss. The user inter¬ 
faces are clunky, with separate voice and 
fax inboxes and poorly drawn icons. 

The bundled microphone is a nice touch, 
but the card's line output wasn't strong 


enough to drive our head¬ 
phones at an acceptable 
volume. In its present 
state, fax and voice sup¬ 
port are so basic as to put 
the Media Manager in last 
place among its Mwave 
counterparts. The manu¬ 
al that came with die Me- 
dia Manager card was 
stamped “preliminary," 
leaving hope that the soft¬ 
ware will move forward. 


Mediahiagic’s 
Tetemetry-32 

This three-quarter-length multifunction 
DSP card was the first one to use AT&T's 
Roadrunner 3210 chip. The card's hard¬ 
ware features are impressive: four CD- 
ROM interfaces, stereo microphone input, 
audio jacks, dual RJ-11 telephone jacks, 
a game port, and a stereo microphone. 

While theTelemetry-32's basic software 
capabilities are similar to the Mwave cards, 
that's where the similarity ends. For once, 
installation was truly automatic. The soft¬ 
ware includes Voyetra's Multimedia Sound 
Software for Windows, and voice and fax ac¬ 
tion are handled impressively by Syncro 
Development's Multimedia Connect with 
three-way call discri mi nation. 

Multimedia Connect is hampered by a 
too-sparse manual, and the answering-ma¬ 
chine software suffers from the common 



Multimedia Connect's main 
interface mimics a speakerphone. 
Tlie Enter key lifts the receiver off 
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Syncro 


MEDIAMAGIC TELEMETRY-32 

$299 

AT&T 3210 


V.32terbo 

o 


Sony, Mitsumi, 



OBJIX MEDIA MANAGER 


Panasonic, IDE 


• 

• 

• 

o 

• 

0 

• 

Option ($20) 

• 

Half-duplex 

Three-way 

Two-way 

Voice to other mailboxes only; 

0 ’ 

forwards faxes 


O 

0 

• 

• 

o 

0 



Th res-way 
O 

O 

o 


your keypad. The mini inbox view 
shows newly arrived voice and fax 
messages. The program comes with 
the IWediaMagic and AMI packages, 

flaw of recording after an 
immediate hang-up. How¬ 
ever, Multimedia Connect 
makes the Telemetry-32 
telephony bundle profes¬ 
sional and complete enough 
to put to business use im¬ 
mediately. 

Surprisingly, Multimedia Connect's 
greetings and prompts are delivered by a 
dear, professional voice. The layout of the 
voice menus, mailbox access, and remote 
administration is clean and sensible. Mul¬ 
timedia Connect is dearly patterned after 
high-end voice-mail systems. 

Its features go way beyond a unified in¬ 
box for fax and voice messages. The stan¬ 
dard voice menus invite fax senders to at¬ 
tach voice messages, which then appear 
as icons in the fax viewer toolbar. You 
double-click on the icon to hear the mes¬ 
sage. Multimedia Connect also forwards 
faxes and messages to other mailboxes, 
and it will even forward faxes to another 
fax machine (with automatic retries and 
the ability to reprogram the forwarding 
number remotely). The program doesn't 
forward voice messages to oilier locations 
or notify pagers. 

The stylish Multimedia Connect inter¬ 
face (see the screen) is compact 
enough to let you run other programs 
on a 1024- by 768-pixel screen. Also, 
the program can play WAV files to callers 
on hold. This big-system feature lets you 
annoy callers with marketing messages 
and music, but it keeps callers from won¬ 
dering if they've been disconnected. The 
interface doesn't make it clear enough, 
however, that a caller is on hold. 

Unfortunately, Multimedia Connect’s 
Touch-Tone duration is too brief for most 
voice-mail systems to recognize, and Lhe 
speakerphone introduces a jarring delay 
between your speech (into the microphone) 
and its playback in your headphones. Also, 
the board itself is a linle noisy, playing a 
constant, almost tune-like, sequence of 
random tones through the headphones 
when the line is quiet. 

The Multimedia Connect interface has a 
“terminal" button that enables the modem 
emulator and launches any external ter¬ 
minal program you choose. The package 
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also includes AT&T’s stand-alone data 
and fax modem emulators, so you can run 
third-party communications software. 

The Telemetry-32 was up and running 
faster, and presenting a more professional 
interface to the caller, than Ihe other cards 
tested. It has no pager notification or re¬ 
mote fax retrieval, but overall, we give the 
Telemetry-32 high marks and recommend 
it for any small business that wants to 
sound big. 

American Megatrends' Media-TEL 

American Megatrends (AMI) supplied its 
new Media-TEL card with prerelease in¬ 
stallation software. With the same hard¬ 
ware and software features, this card is 
virtually indistinguishable from Media- 
Magic’s Telemetry-32. (The cards aren’t 
identical at the component level, though 
the Media-TEL uses two MediaMagic 
chips.) Both run AT&T Roadrunner chips 
at 55 MHz (AMI uses the 3207 version 
with no serial interface), both support four 
different flavors of CD-ROM drive, and 
both run Syncro Development's Multi- 
media Connect voice/fax manager. Only 
the Media-TEL provides a game/MIDI in¬ 
terface. 

While the Telemetry-32's installation 
was smooth, the Media-TEL’s wasn’t. 
AMI told us its final installation routine 
will be good because it relies on the same 
hardware sniffing routines used in its 
AMIDIAG utility. The company includes 
an odd assortment of AT&T DSP demon¬ 
stration programs, the most impressive of 
which made short work of JPEG image 
decoding. Reserving judgment on AMI’s 
unfinished installation routine, we expect 
to like the Media-TEL as much as the 
Telemetry-32, for the same reasons. 

Boca Research’s SoundExpression 14.4VSp 

The SoundExpression l4.4VSp (Boca 
calls it the SE1440) blazes its own trail. 
Rather than using one DSP to handle 
everything, the SE1440 employs discrete 
components, which explains why it's a 
full-length card. In specifications, it does 
nearly everything the DSP-based cards re¬ 
viewed here will do. What you don't get is 
software upgradability. 

You can connect four kinds of CD- 
ROM drives with internal audio cable sup¬ 
port for each. Line in and out as well as 
microphone and joystick/MIDI jacks are 
standard. With only one RJ-11 jack on the 
card, Boca supplies an odd-looking split¬ 
ter that lets you connect a handset as well. 

Boca did a first-class job packaging the 
SE1440. A preinstallataion COM-port snif¬ 
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fer tells you how to set jumpers for the fax 
modem’s I/O port and IRQ. All audio and 
CD-ROM parameters are then sel in the 
well-designed installation program, which 
makes configuration effortless. Boca 
doesn’t include the Sound System soft¬ 
ware, instead bundling MidiSoft’s Sound 
Impression tools. 

The real story behind the SE1440 is the 
FaxWorks software from SofNet. It makes 
the SE1440 the most powerful and capable 
telephony card in this review. FaxWorks’ 
base of operations, the Communication 
Center, lets you see how many voice and 
fax messages you have at a glance. Its uni¬ 
fied inbox has a twist: Tab headers let you 
browse among fax and voice, new and old, 
and incoming and outgoing messages with 
case. With each of FaxWorks’ multiple 
voice/fax mailboxes, you can set a per- 
mailbox disk-space limit. Your mailbox 
can also have its own private fax-on-dc- 
mand list, and FaxWorks’ forwarding op¬ 
tions are impressive. 

When you’re traveling, FaxWorks can 
notify you about new faxes and voice mes¬ 
sages by digital pager or by faxing a status 
update. In both cases, FaxWorks gives you 
the number of new and old fax and voice 
messages, and the total number of new fax 
pages. With pager notification, FaxWorks 
ingeniously turns this data into Touch- 
Tones. The counts appear in your pager’s 
display as a suffix following any mailbox- 
specific ID code you supply. When you 
call in for your messages, you can also get 
your faxes selectively. And FaxWorks sat¬ 
isfies our fax-back standards by letting 
you call from any phone and specify a call¬ 
back fax-machine number. 

The versatile FaxWorks gives you three 
ways to deliver fax-on-demand: 10 global 
demand documents, 

10 additional docu¬ 
ments per mailbox, 
and up to 1000 doc¬ 
uments in a master 
document-retrieval 
tank. Each fax-on- 
demand document 
may contain sever¬ 
al pages, and you 
can see both thumb¬ 
nail and full-size 
views as you select 
documents for the 
list. The smaller 
global and per- 
mailbox fax-on-de¬ 
mand lists support 
both voice and fax- 
able text descrip¬ 


tions, but the document-retrieval area re¬ 
quires the caller to know the four-digit 
document code and its four-digit password. 
As with fax retrieval, fax-on-demand sup¬ 
ports both immediate and delayed trans¬ 
mission. 

While not quite the equal of the voice 
prompts included with the Multimedia 
Connect software shared by the Media- 
Magic and AMI cards, FaxWorks’ stan¬ 
dard voice prompts and greetings are clean 
and professional. It has many nifty fea¬ 
tures. With a lightning-fast viewer, anno¬ 
tation, and automatic cover pages, the fax 
component is not crippled at all. The ter¬ 
minal emulator includes a host mode for 
quickie file transfers. If you get lost, you 
can turn on FaxWorks’ “cue card" facility, 
which pops up a helpful hints window for 
the control you’re pointing at. 

The SE1440 card does have a quirk or 
two, including too-loud Touch-Tones 
while dialing and an ear-jamming pop that 
precedes local playback of greetings and 
prompts. Overall, however, we give the 
SE1440 top marks for the quality of Fax¬ 
Works 

As hardware, all the reviewed multi¬ 
function cards are capable enough for tele¬ 
phony; it’s the bundled software that 
makes the difference. For now, the Boca 
SE1440 and the AT&T cards from Me¬ 
diaMagic and AMI provide the best busi¬ 
ness telephony software. ■ 


Tom Yager is a freelance writer and analyst 
living in north Texas. He is the author of 
The Multimedia Production Handbook for 
the PC. Macintosh, and Amiga ( Academic 
Press, 1993). You can reach him on the In¬ 
ternet at tyager@maxx.lonestar.org or on 
BIX c/o “ editors . ” 

MediaMagic 

IPC Technologies, Inc. 

Austin, TX 

(800) 624 8654 
(512) 339-3500 
fax: (512) 454-1357 

Circle 1150 on Inquiry Card. 

0b|hc Multimedia Corp. 

Waltham, MA 
(800) 854 6211 
(617) 466-8720 
fax; (617) 466-8722. 

Circle 1151 on Inquiry Card. 

Spectrum Signal Processing 

Burnaby. British Columbia, 
Canada 

(800) 667-0018 
(604) 421-5422 
fax: (604) 421-1764 

Circle 1152 on Inquiry Card. 


American Megatrends, Inc. 

Norcross, GA 
(800) 828-9264 
(404) 263-8181 
fax: (404) 263-9381 

Circle 1147 on Inquiry Card. 

Best Data Products, Inc. 

Chatsworth, CA 
(800) 632-2378 
(818) 773-9600 
fax: (818) 773-9619 

Circle 1148 on Inquiry Card. 

Boca Research, Inc. 

Boca Raton. FL 
(407) 997-6227 
fax: (407) 997-0918 

Circle 1149 on Inquiry Card. 












20 Slots 

Communications 





110/220 VAL or 


Rugged rackmount form 
factor for easy placement 
in phone closets and 
comm unications rooms . 


Use the cards you want 
in the configurations 
you need, with our 
passive backplane 
industry standard 
architecture. 


NEBS-compliant 
chassis and systems 
are also available. 


Power. 


48VDC support. 
Choose from 250 , 300 
or 350-watt power 
supplies. 


Two front-accessible 
removable media half-height 
peripheral devices. 


Rack up the 
capacity you 
need in the 
configuration 
you want. 

Your computer telephony 
applications environment 
is a demanding one. You 
need lots of slots for your 
various communications 
cards, and the power to 
drive them all. Look no 
further. Texas Micro has 
the right chassis for you, 
and in a rugged rack- 
mount form factor! 


A cool way 
to drive up to 
20 cards. 

Our Model 3220 is a high 
performance, ruggedized 
chassis that 
contains five 
42CFM fans for 
optimum cooling of the 
entire card cage and 
peripheral bay. Its twenty 
full-length, 16-bit ISA 
expansion slots are 
based on a passive 
backplane that’s ready 
to be configured. 


Lower cost of 
ownership with 
industry standard 
architecture. 

Our industry standard 
architecture means you 
can choose from the 
widest variety of add-ins 
and peripherals, including 
our own Pentium*", DX4 f 
and DX2 CPU cards. And, 
with a capacity that 
matches up to three 
standard office PCs, the 
Model 3220 is the more 
cost effective solution! 


Increase your 
capacity to 
communicate. 

Contact our Sales depart¬ 
ment at 1-800-627-8700, 
fax us, or send in your 
magazine reply card 
today, and well explain 
how we can help you 
communicate effectively! 



The Value Leader Since 1963 


1-800-627-8700 


Fax:713-541 -8226 lnt:713-541 -8200 


© 1994, Texas Micro, Inc. Pentium is a trade-mark or Intel Cmpomtinn, 
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Fixed/Removable Mass Storage 
For Any Platform. 


Data Express: Rugged Removability 

Data Express, a family of durable 
removable carrier, houses a 
hard disk or DAT (Digital 
Audio Tape) device, adding 
up to 36 ge plus die many 
benefits of storage removability to your PC or 
workstation. Data Express is available internally; 
mounting into your computer system drive bay, or 
externally; housed In steel enclosures and equipped 
wilh a fan and power supply Data Express boasts 
an Industry leading 25,000 insertions for long 
lasting removability. Constructed of steel and 
equipped with superior ventilation, Data Express 
provides the peripheral cooling needed when using 
large capacity devices. 


Data Silo: Durable Extcrmd Housing 

Kingston's Data Silo 
is a family of stand 
alone external storage 
enclosures for half-height 
or full-height 5.25" or 
$5” SCSI peripherals. Data Silo is 
available In versions to house one, two, four, or 
nine SCSI devices simultaneously providing the 
utmost flexibility for storage expansion, disk array 
environments, and peripheral integration. Each 
Data Silo is equipped with its own power supply 
and fan and constructed of 100% steel, making 
Data Silo the most durable external storage 
enclosure available today. 


Industry-Leading, Five-Year Warrant) 

Every Data Express and Data Silo 
conies equipped wilh a 
comprehensive five year 
warranty and free technical 
support Designed specifically 
for PC and workstation users, Data Express and 
Data Silo provide unsurpassed storage flexibility 
and quality. 



Information At Your Fingertips 

To get the facts on Data 
Express and Data Silo, call 
our convenient RAM Fax Ofl r 

fax on-demand service 
toll-free and request ( 800 ) 435-0056 
document number 8310. For immediate 
assistance, contact Kingston's Storage Products 
group at: 



Storage Versatility 



Kingston's Data Silo four and 
nine bay units provide ideal 
drive stacking features for 
use in disk array environ¬ 
ments. Data Silo also houses Kingston’s Data 
Express products, which provide all the benefits of 
storage removability including data security and 
portability. 


Every Product 100% Tested 

Kingston guarantees the highest 
quality available by testing 
every product prior to 
shipping. 



(800) 435-0670 



The Inside Name In Upgrades 

Kingston Technology Corporation 
/7600 Neuthapt Street, Fountain Valley, CA 92708 
(714) 438-1850 ■ Fax (714} 438-1847 
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Hardware 

Apple’s Improved MessagePad 

Bug fixes, more memory y and third-party peripherals and 
software have improved MessagePad usability 



TOM THOMPSON 

JA pple’s new MessagePad 120 
strengthens the company’s role 
vertical applications. Al¬ 
though it still doesn't read handwriting the 
way we'd like it to, it offers more memory, 
better ROMs, and growing third-party sup¬ 
port in the form of PC Card peripherals. 

With a cursory glance at the Message- 
Pad 120’s hardware specifications, you 
might think it’s the original with a flip- 
top cover for the LCD, It still uses a cus¬ 
tom system ASIC to manage hardware 
subsystems, the same 20-MHz ARM610 
RISC processor, and a Type 2 PC Card 
slot. Rut its 4-MB ROM features Newton 
OS 1,3—with bug fixes, improved hand¬ 
writing recognition, and a larger dictio¬ 
nary (13,000 words instead of 10,000), 

The MessagePad 120 comes in 1 - and 2- 
MB memory configurations, whereas the 
MessagePad 100 had just 640 KB. This 
gives you up to 1.4 MB of RAM for ap¬ 
plications and information (2-MB system) 
versus 220 KB in the original. The Mes¬ 
sagePad I20’s low-power reflective LCD 
is slightly smaller than the original’s (320- 
by 240-pixel resolution versus 336- by 
240-pixel resolution, respectively). 

The MessagePad 120 is taller and longer 
but less wide than the original, so it fits 
into more jacket pockets. A larger battery 
cavity holds four AA batteries instead of 
four AAA batteries. Thai boosts the PC 
Card slot power rating from 110 to 325 
milliamperes, enough to support modem 
cards for wireless communications. 

Now for the price; The MessagePad 
100, sans peripherals, cost $699, For the 
same price, you can get a MessagePad 120 
with 2 MB of RAM and an external mo¬ 
dem (2400-bps data and 9600-bps fax), 
which is the unit we tested here. 

Field Test 

The MessagePad 120 
comes preinstalled with 
Name and Date appli¬ 
cations, as wel l as No¬ 
tions 1.1, a PIM (per¬ 
sonal information 
manager) application. 

Because the original 


MessagePad did a good job at 
recognizing my handwriting 
(a mix of cursive and printed 
text), it was hard to discern 
any improvement in that area. 

However, the MessagePad 
handwriting recognition en¬ 
gine now supports deferred 
recognition. This lets you 
rapidly jot down notes as 
“ink” or bit maps and capture 
them later as text—a big win 
for those using the Mes¬ 
sagePad 120 as an electronic 
notepad. 

The Newton OS has 
gained stability: During test¬ 
ing, we saw only one system 
error, and we never had to 
reset the device, despite in¬ 
serting a variety of cards and 
downloading new software. 

The PC Card situation is 
mixed. An Epson 2-MB 
memory card worked, but an Epson 20- 
MB flash memory card didn’t. Neither did 
SunDisk’s L8-MB FlashDisk card: We 
got an “Unrecognized type of card” mes¬ 
sage, Both cards use an AT A (AT attach¬ 
ment) interface for data I/O. PCMCIA stor¬ 
age cards that mimic IDE hard drives don’t 
work with the MessagePad 120. The New¬ 
ton OS isn’t hard drive-based, so it doesn’t 
understand them. 

To use third-party PC Card modems with 
the 120, you must first download additional 
software from AppleLink or eWorld—a 
modern interface module and several “en¬ 
ablers” that transparently manage the messy 
modem configuration details for you. We 
downloaded the ModemEnabler package 
(a package is analogous to a file) and the 
enablers for a generic Hayes modem and 
the Motorola Celled 14.4-Kbps cellular 
modem card. (A variant 
of the Motorola enabler 
lets the modem com¬ 
municate through a 
MC2 Microtac cellular 
phone.) 

We copied these 
files to a PC and used 
the Windows version 
of Apple’s Newton 


The new, slimmer MessagePad 120 fits more easily 
in a pocket. With 2 MB of RAM and third-party 
support, there are more reasons to put one there. 

Connection Kit to download the software 
to the Newton. After inserting a Motorola 
Celled PC Card modem, we picked the 
appropriate enabler from the Preferences 
settings on the MessagePad. With a few 
pen taps, we could fax notes using the Cel¬ 
led, Installing a terminal emulation pro¬ 
gram called PocketCall from Ex Machina. 
we could log on to BIX and other charac¬ 
ter-based on-line services at 9600 bps. 

Outlook: Good 

For certain on-the-go business people, the 
MessagePad 120 is a handy communica¬ 
tions device. Although the PC Card slot 
supports wireless communications devices, 
it’s still too early to count on any wireless 
solutions other than a cellular phone 
hookup. However, the MessagePad is still 
best suited to specialty applications and 
getting better at it all the time. ■ 


Tom Thompson is a BYTE senior technical 
editor at large and an Associate Apple De¬ 
veloper. You can reach him on the Internet or 
BIX at tomjhompson @ bix, cone 


MessagePad 120___ 

(2-MB configuration with Newton 
fax/data modem and PocketQuicken) 

fl-MB configuration) .......... .$599 

Apple Computer, Inc. 

1 Infinite Loop 
Cupertino, CA 95014 
(800) 776-2333 
(408) 996-1010 
fax: (408) 974-6412 
Circle 977 on Inquiry Card. 
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If you designed TCP/IP connectivity for your net¬ 
work, the course would be less challenging. 

You would start with the only TCP/IP stack devel¬ 
oped specifically for corporate networks, with FTP 
client and server, network monitoring and diagnos¬ 
tic tools, and 100% Windows Sockets compliance. 

You would add award-winning VT32Q emulation 
with many customizable features, and make every¬ 
thing easy to install, all in one stroke. 

Reflection Suite for TCP 

A COMMUNICATIONS TCP/IP. UDP, LAT, IPX. SLIP, CSLlP 

A Architecture: Cooperative VxD/DLL design for performance 
AND RELIABILITY 

A MANAGEMENT FEATURES: SNMP MIB II, EVENT LOG, NETWORK 
STATISTICS, SIMPLIFIED CONFIGURATION 

A TERMINAL FEATURES: VT3ZQ WITH COMMAND LANGUAGE AND 
SCRIPT RECORDER, KEYBOARD MAPPING, AND INTERNATIONAL 
CHARACTER SETS 

A Applications: Ftp client with drag-and-drop file transfer, 

FTP SERVER, LPR/LPD. GRAPHICAL PlWG, AND FrNGER, WITH 1 OQ- 
PERCENT WINDOWS SOCKETS COMPLIANCE 

A REMOTE COMPUTING: SPECIALIZED FEATURES FOR MORE EFFICIENT, 
COST-EFFECTIVE MODEM AND MOB I LE/W | RELESS CONNECTIONS 


Circle 122 on Inquiry Card, 


If that's how you would do it, you will like how WRQ 
did it. Call your authorised Reflection distributor for a 
free demonstration copy of Reflection*' Suite for TCP, 

ArgL-ntia—TCW Argentina S,A. (1)314 5010 Australia—Megytec Pry, Ltd. @00 806 563 
Austria—SIS trlannatlOfWtechnolLJgie Ges. m,b,H (01J 376316112 Benelux—Computing & 
Systems Consultants bv (040 ) 4345757 BMC Software Services (070) 360 6860 Braril— 

Brazil Software (021) 533 1726 Mutec InfcrmStica (011) 505 5723 Chile-Digital Equipment 
America Latina (2) 671 8161 S & A Consultaries (2) 235 0289 Czech Republic—InsekoCS 
(067) 607 311 Denmark—Tempest Europe ApS 44 94 @9 02 Finland—TPFnvfessiiirLii! Solution 
Oy (90) 502 7612 France—A D£ (Toubusc) (16) 61 73 32 49 Germany-GFKT Wick Hit) 
GmbH (040) 23 73 0 ) 0 Hung Kang-CXL 753 8283 trUant^-Entropy Ltd. (01) 294 0199 
Israel—LIhad/Bina Systems Ltd, (03) 557 3636 Italy—Simtsistemi (030) 24 411 Japan— 
Cybernet Systems (03) 59 78 5410 Malaysia—St S Computer System* (03) 756 5800 
Mexico—Infusistemas Fmancicra (5) 813 1325 New Zealand—Intercormect (09) 3580322 
Norway—Nncom Nnrge A/S 67581450 Poland—Sofifcao Sp, jn.o. (26) 93 30 16 Portugal— 
Silicon (01) 815 42S6 Singapore—Singapore Computer Systems Ltd 443 2688 Slovak 
Republic—Inscko a.s, (089) 64 88 08 South Africa—LAN Design (Oil) 444 1050 
Spain—Scorpion SiscenmSA (93) 485 40 44 Sweden—Nocom AB £018) 65 55 00 
SmDeriand—-Gimmaire (01) 730 24 31 United Kingdom—Wick Hill Ltd. (01483) 772280 
Venezuela—Lanka Sistemas (2 ) 959 2411 
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CONNECTIVITY FOR A CHANGING WORLD 
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Good News From Delphi 

BorlandDelphi is a potent combination of Object Pascal compiler, 
visual development environment, and database tools 



At the top are the elements of a typical Delphi development environment: the Component Palette, Object 
inspector. Form Designer, and Code Window. At the bottom right Is an executing program, and at the 
bottom left the Delphi debugging system. The program window demonstrates a live component at design 
time, a directory view component displaying the current status of the hard disk. 


RAYMOND GA COTE 


A fter more than 15 months 
of beta testing and nearly 
two years of buildup, Bor¬ 
land International has delivered Del¬ 
phi, its entry into the RAD {rapid ap¬ 
plication development) marketplace* 
Windows-based Delphi consists of 
several tightly integrated components: 
an object-oriented Pascal compiler and 
debugger, a visual design environment, 
and strong database access tools* Bor¬ 
land designed Delphi as a tool to both 
develop prototype applications and 
convert them into commercial and cor¬ 
porate-grade products* 

There are two versions. Plain old 
Delphi includes the development 
environment and the Borland Data¬ 
base Engine for access to dBase {sev¬ 
eral versions), Paradox, local Inter¬ 
Base, and ASCII tables, as well as 
other databases with ODBC (Open 
Database Connectivity) support. Del¬ 
phi lets you generate stand-alone 
applications {not just database applica¬ 
tions) and distribute them free of royal¬ 
ties, Delphi also comes with a single-user 
version of InterBase, Borland’s SQL data¬ 
base server for Windows, but without 
license for distribution, 

Delphi Client/Server ($1999) adds ver¬ 
sioning control for development team sup¬ 
port, built-in access to remote SQL data¬ 
bases (e.g., Oracle, Sybase, Microsoft SQL 
Server, and Informix) through Borland SQL 
Links 2,5, InterBase unlimited distribution 
I icense, and source code for Delphi 1 s library 
of components, Delphi applications scale 
fully to Delphi Client/Server, 

With the two versions, Borland is chal¬ 
lenging low-end tools such as Microsoft’s 
Visual Basic and high-end 4GL (fourth- 
generation language) products such as 
PowerSoft’s PowerBuilder. Almost any 
development product introduced on the 
Windows platform today is either positioned 
as compatible with Visual Basic or as a VB- 
killer. On its merits, Delphi is certainly the 
latter and more. Whether or not Borland’s 
RAD products pack enough power and per¬ 
formance to woo developers away from the 
Microsoft stable is another matter. 


Old Friend Pascal 

At Delphi’s core is Borland’s speedy 
object-oriented Pascal compiler, Pascal 
was Borland’s original entry into the 
development tools marketplace and has 
not been a highly visible language over 
the last few years. The company has con¬ 
tinued to develop and support it, however, 
keeping it up to date with support for all 
the latest operating-system niceties, such as 
DDE, MAPI, ODBC, and OLE 2.0. 

If you are familiar with any other object- 
oriented language, you’ll soon settle into 
Object Pascal. This is a single-inheritance 
object language with the features you 
expect, such as encapsulation and data hid¬ 
ing. The compiler provides extensive sup¬ 
port for exceptions, a feature still lacking 
in many C++ compilers. 

Borland claims its Pascal compiler is 
the fastest on the market, for any language. 
Although we didn’t do any head-to-head 
testing, it is certainly fast enough. The 


application pops onto your screen soon 
after you select run from the development 
menu. 

Coupled with the compiler is a source- 
level debugger with such niceties as con¬ 
ditional breakpoints. The debugger pro¬ 
vides excellent viewing tools for looking 
through in-memory objects and tracing 
through function call stacks. The debugger 
does lack the ability to switch between 
source- and assembly-code viewing, an 
essential when debugging calls to system- 
level APIs. 

Delphi Development Environment 

The Pascal language is in many ways 
incidental to the Delphi development 
environment. Spend 5 minutes working 
with Delphi and you’ll think you’re work¬ 
ing in Visual Basic, Spend 10 minutes and 
you’ll realize that this is Visual Basic as it 
has appeared only in your dreams. 

The development environment consists 
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Delphi Database Architecture 






Delphi application 
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1 Available only rn client/server version 
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of the Component Palette, Form Designer, 
Object Inspector, and Code Window (see 
die screen on page 133). A customizable 
“speedbar” contains icons for frequently 
used commands. Most of the Delphi design 
tools use a tabbed form interface that 
effectively packs lots of information into a 
small space. 

As with Visual Basic, Delphi applica¬ 
tions consist of a series of forms. You com¬ 
pose a form with simple graphical com¬ 
ponents, such as buttons, lists, and text 
boxes, as well as more complex entities, 
such as custom-built Delphi Components, 
OLE 2.0 objects, and VBXs ( Visual Basic 
custom controls). You select elements from 
the Component Palette, which is extend¬ 
able, and place them in the Form Designer. 
Yon then set componenl characteristics 
via the Object Inspector. 

Placing a graphical element on ihe Form 
Designer immediately produces a defini¬ 
tion and associated functions in the Code 
Window. There you can add functionality 
to the code. Delphi has the unique ability 
to let you define a new graphical element 
as text in the source code and then paste 
that textual description into the form. This 
feature allows you to switch freely between 
a graphical and textual design environ¬ 
ment whichever is most suited to ihe task 
at hand. 

Delphi is extensible. You can, for 
example, add third-party VBXes to the 
Component Palette. Developers can also 
create custom Delphi Components for in- 
house use or for sale. From the developer's 
viewpoint, custom components are indis¬ 
tinguishable from Delphi's built-in com¬ 
ponents. They appear graphically when 
placed on a form, and their attributes 


appear in the Object Inspector. The ability 
to build extensions within the environment 
without having to resort to a second lan¬ 
guage, such as C++, is a definite plus. 

Also unique, Delphi components can 
be live : They can display actual data at 
design time. That capability extends to 
database access controls, so you can lay 
out your forms while displaying the data. 

Once you have completed an applica¬ 
tion, you can either create a self-contained 
application or you can generate a DLL that 
you can then link to various other devel¬ 
opment tools. The smallest workable DLL, 
which includes the complete Delphi sup¬ 
port library, seems to be about 250 KB. 
You don’t need external DLLs unless your 
application uses third-party objects such 
as VBXes and ODBC drivers. 

Database Access 

Delphi applications perform all database 
access through the Borland Database 
Engine, This allows 
you to ignore, for the 
most pan, what type of 
database a program 
accesses. However, if 
you know that you are 
going to specifically 
communicate with an 
SQL database, you can also build SQL- 
specific queries. 

Both versions of Delphi come with a 
fully functional, single-user version of Bor¬ 
land's InterBase, This package lets you 
create and test SQL-based applications on 
local systems. Both versions supply 
ReportSmith, a sophisticated reporting and 
data extraction tool, but only the Client/ 
Server version comes with a visual SQL 


query builder. Both these tools provide 
sophisticated access to local and remote 
database systems and complement the 
development environment. 

Delphi rounds out its environment with 
tools for building icons, cursors, and sim¬ 
ple bitmaps. Delphi also comes with inte¬ 
grated support for the PVCS 5,2 version 
control system from Intersolv (Rockville, 
MD (301) 230-3228). Unfortunately, this 
support comes with only the significantly 
more expensive Oient/Server version: 
individual users also require versioning 
control for their projects. 

Power Base 

With its quick compiler, extensible envi¬ 
ronment, and integrated database access, 
Delphi is a powerful base for creating 
applications. The accessibility of VBX 
extensions and OLE 2,0 objects opens a 
world of third-party add-ons to the Del¬ 
phi developer. The ability to create stand¬ 
alone applications, as well as selT-con- 
tained DLLs provides ways to integrate 
your results with other applications. At the 
core of all this, add the delight of work¬ 
ing again in Pascal—a language more 
powerful than Visual Basic—with strong 
typing and object extensions, and yet so 
much simpler and safer than the intrica¬ 
cies of C++. 

In future releases, we ! d like to see 
automatic garbage collection, integrated 
source-code control in the base version, and 
portability beyond Windows 3.1. Borland 
has plans to provide a 32-bit Windows 95 
version whenever that operating system 
ships, but the company has no stated plans 
to provide support for additional plat¬ 
forms—something Delphi will need for 
long-term survival as a developer product. 

Al the very least, Borland has raised 
the level of functionality that developers 
should demand from 
their development 
tools. It remains to be 
seen how many devel¬ 
opers Delphi will 
actually attract. Our 
guess is that anyone 
who spends more than 
two or three days working with Delphi 
will find returning to previous develop¬ 
ment tools difficult. ■ 


Raymond G,4 Cote is a BYTE consulting 
editor and vice president of product devel¬ 
opment for Appropriate Solutions> Inc. 
(Peterborough, NH), You can reach him on 
the Internet at rgacote@apsol.com or on BIX 
as “rgacote ," 


Delphi .... .$495 

(90-day introductory price $199.95) 

Delphi Client/Server .,.$1999 

Borland International, Inc. 

Scotts Valley, CA 
(800) 891-2223 
(403) 431-1000 

Circle 1002 on Inquiry Card. 
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PC EXPO eh New York. It's about power. 
Energy. Excitement. The kind you get 
when hundreds of the industry's leading 
manufacturers and thousands of 
Corporate America's most influential 
buyers come together at the most 
important event in the industry . 

In the most important 
market in the world. 


They come to see and be seen. To 
buy and to sell. To listen and to learn. 
To be part of it all, all you have to do 
is be there, PC EXPO in New York. 

If it doesn't happen here, 
it just doesn't happen. 


For more information, call 801-655-8024. 
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Mathematica Meets Warp 

OS/2 is a natural home for multithreading Mathematica 2*2 


Mathematica for Windows 
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important part is 
that the OS/2 ker 
runs faster than t 
Windows kernel.' 
screen demonstr* 
Mathematics's 
notebook docume 
file* a nice feci tun 
for packaging 
comnlex oroiects. 


DOUG TAMASANIS 

M athematica has become an 
indispensable software tool 
for quantitative analysis. 
That's partly because it so effectively joins 
sophisticated computational and graphi¬ 
cal capabilities under one roof, making it 
easier to visualize and predict the behavior 
of complex systems. With Mathematical 
interpreted programming language, R&D, 
engineering, and business professionals 
can quickly work out solutions to highly 
customized problems that don't warrant 
the time commitment needed to develop 
simulations using C or FORTRAN. 

Wolfram Research has ported Mathe¬ 
matica from its Macintosh origins to a wide 
range of platforms, including PCs (MS- 
DOS, Windows, and Windows NT), Unix 
workstations (Sun Solaris, SGI IRIS, and 
IBM AIX), and several larger systems. 
The latest port of Mathematica 2,2 is to 
OS/2 Warp. Now OS/2 users don't have to 
rely on the Windows version of the Math¬ 
ematica kernel, which only simulates mul¬ 
tithreading. The new release takes full 
advantage of the OS/2 preemptive sched¬ 
uler, threading, and 32-bit flat memory 
structure to both improve performance and 
to greatly increase the size of the prob¬ 
lems Mathematica can handle. We found 
the OS/2 version indeed faster than the 
Windows version and also more stable. 

The OS/2 port still relies on the Win¬ 
dows graphical front end, however, which 
is fine. Mathematica's standard user 
interlace is a command-line interface. Type 
in a Mathematica command, and it prints or 
displays the result. The Windows graphical 
front end is to the command-line interface 
what a word processor is to a line editor— 
a much easier way to achieve the same 
result. The Windows front end attaches to 
the OS/2 kernel using MathLink, Mathe¬ 
matical communications protocol. 

Unfortunately, the OS/2 version of 
MathLink wasn’t out of beta when we 
tested the product, though it should be 
now. We couldn't link the graphical front 
end directly to the OS/2 kernel. For con¬ 
venience, we developed our models to test 
OS/2 kernel performance with the Win¬ 
dows version of Mathematica, a somewhat 
less direct version of how you will use the 


product anyway. Wolfram Research will 
provide a free upgrade including OS/2 
MathLink and the Windows front end. 

No Pencil, No Paper 

For such a powerful program, Mathemat¬ 
ica* s user interface (both command line 
and graphical) has surprisingly few ele¬ 
ments cluttering up the main window. The 
interface is a little clunky because of Math¬ 
ematica* s client/server architecture. You 
type in a command, and the kernel inter¬ 
prets it and then opens one or more output 
cells containing numerical, symbolic, or 
graphical output, and any error messages. 

For complex projects, Mathematica lets 
you create document files called note¬ 
books , which can contain any mixture of 
text, graphics, and Mathematica input and 
output. Within a notebook, information 
resides in ceils that you can move or copy 
within or between notebooks. With the 
Windows front end, you can also nest cells 
to create neat hierarchical structures, a 
great help in managing large reports with 
complex analyses. Brackets in the right 
margin indicate cells and their place in ihe 
hierarchy (see the screen). As with an out¬ 
line processor, you can hide the contents of 
a group of cells by double-clicking on die 
grouping brackets in the right margin, col¬ 
lapsing several layers of work so that only 
the contents of die head cell are visible. 

Mathematica* s capabilities fall into three 


main classes—■numerical, symbolic, and 
graphical-—but there are other features that 
add to its richness. If your computer is 
sound capable, for example, you can express 
wave forms as sounds to gain insights that 
are visually hard to discriminate. Mathe¬ 
matica also has a control language for run¬ 
ning external programs and processes, and 
it can serve as an embedded system that 
other programs can call. 

At its basic level, Mathematica func¬ 
tions much like a calculator, returning an 
answer when you type in a calculation. 
However, the sheer number of available 
functions (over 800) beats any calculator 
and rivals the math libraries available for 
such programming languages as FOR¬ 
TRAN and C. There are functions for sta¬ 
tistical analysis, Fourier analysis, numer¬ 
ical integration, and many other processes. 
Additionally, Mathematica handles objects 
such as matrices, performing matrix 
inversion and eigen systems. 

On the symbolic front, Mathematica 
manipulates algebraic formulas. The pro¬ 
gram is handy for cheeking calculations 
involving factoring, expanding, and sim¬ 
plifying polynomials and for solving sys¬ 
tems of equations, Mathematica can also 
check derivations involving derivatives and 
integrals and find solutions to ordinary dif¬ 
ferential equations. It is particularly use- 
fill in deriving power series approxima¬ 
tions and limits (and quicker than thumbing 
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through your favorite mathematical stan¬ 
dards and tables books). 

Mathematical outstanding graphics 
capabilities let you produce 2-D and 3-D 
plots, contour plots, and density plots. You 
can embed keywords in the plotting calls to 
control shading, color, lighting, viewpoints, 
and other parameters. For demonstrating 
time-dependent functions, Mathematica 
can produce animated graphics, Mathe¬ 
matica generates all graphics in standard 


PostScript format, making it easy to trans¬ 
fer output to other programs. 

Creating Functions 

Because Mathematica is based on an 
interpreted programming language, it has 
great power and flexibility. You can add an 
unlimited number of extensions to an 
already impressive list of functions, it's 
also far quicker and simpler than using 
FORTRAN or C with such external math 


libraries as 1MSL or AMOSLIB, 

Mathematica stores less frequently used 
functions in files called packages (e.g., Cal¬ 
culus, Graphic, and Number Theory) that 
you load as needed. You can load individ¬ 
ual functions or an entire package. 

An added prize is Math Source, a library 
of programs that you can download free 
of charge. MathSource includes 1700 items 
developed by Mathematica users and Wol¬ 
fram Research: function packages, note¬ 
books, research papers, examples, and pro¬ 
grams written in Mathematica, Items of 
interest available in MathSource include 
a signal-processing package, neural net¬ 
work analysis routines, microeconomics 
analysis routines, a symbolic control sys¬ 
tem analysis package, and a 2-D anima¬ 
tion of Schroedinger's equation. A CD 
version of MathSource ($45) contains all 
files available on-line. 

Once Wolfram Research provides Math- 
Link communications protocol support for 
the OS/2 Mathematica, you'll be able to 
access Mathematica remotely over TCP/IP 
and use the Windows front end. The OS/2 
version of the MathLink libraries will let 
you integrate Mathematica with programs 
written in C and FORTRAN. Also avail¬ 
able are MathLink extensions for other 
applications (some free from MathSource, 
some not) that allow exchange of data and 
expressions between a Mathematica kernel 
and other applications. Because of the new¬ 
ness of Mathematica for OS/2, however, 
there isn’t the same selection as with other 
versions. 

Version Variance 

We compared performance between the 
Windows and OS/2 Warp versions of 
Mathematica 2.2 on a 90-MHz Pentium 
with 16 MB of RAM and a 1-GB hard 
drive. We used several common functions, 
some exotic functions, and several com¬ 
plex Mathematica programs downloaded 
from the MathSource repository. In par¬ 
ticular, testing consisted of calculating and 
plotting special functions (e.g., Bessel, 
gamma, and zeta); loading and manipu¬ 
lating large (2(X) by 200) and small (10 by 
10) matrices; performing signal analysis 
and Fourier transforms; and executing sev¬ 
eral large programs (icosahedral sphere, 
five octahedra inscribed, and other exotic 
and common programs). We performed 
and timed all calculations with the Win¬ 
dows and OS/2 versions of Mathematica, 
and we also ran the Windows version 
under OS/2’s Win32 emulation mode. 

As expected, the OS/2 Warp version 
ran faster than the Windows version, 


Can Your UPS 
Do This? 

FIND 
OUT 
MORE 

Call now and we'll 
send you our 

FREE VIDEO 

or your no-obligation 
sample unit. 
312/755-8741 
Ask for Dept. Q30 
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Smart Series 
Exclusive #1 

PowerAlert Plus 
software allows you to 
view operating 
information on any 
network station from 
any network station. 

Smart Series 
Exclusive #2 

PowerAlert Plus 
records all power 
problems networkwide 
to one easy-to-view 
Master Log. 



TRIPP LITE 

TUB PtJWBH PEUPLE 


Smart Series 
Exclusive #3 

PowerAlert Plus’ built-in 
graphing utility allows 
you to graph incoming 
power anywhere on the 
network. 


500 N. Orleans 
Chicago, tL 60610 
Tel: 312/755-8741 
Fax: 312/644-6505 


250 VA to 2000 VA 
models available 



BSBPPP1 


The Smart Series UPS from Tripp Lite 
The Power Protection Price Leader 
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Once in a white, something is created that goes Call us to find out more about how Hardlock can 


above and beyond the ordinary. provide your masterpiece with the security it 

Something better than the rest, deserves. 


In the realm of copy protection locks, the Hardlock™ 
copy protection system rises above the others in 
securing your applications against unauthorized use. 
Hardlock is the only lock that uses a programmable 
algorithm, far more complex to decode than simply 
reading the contents of a memory' chip. Hardlock also 
features selectable anti-debugging and reverse 
engineering protection as well as protection against 
hardware emulators, which no other lock has. 


Security. Quality. Technology. 
Hardlock is state of the art. 



1-800-562-2543 



SERWN& THE SOFTWARE INDUSTRY SINCE 1979 

Software Protection - Data Security 


Phone 708-808-0300 ■ Fax 703-808-0313 


New! 
00-Crypt 
for secar s 
C0-80M 
software 


'on 


For DOS, Windows, WindowsNT, OS/2, Unix , Xenix, DES Single User , Network, CD-ROM Applications and More 

For a distributor in Europe contact FAST Electronic GmbH, Tel: 49^89-53 98 00-20 Fax: 49-89-53 98 00-40 ■ In Brazil contact HT-MACH, Tel: 55-21 -257-0314 Fax: 55-21-235-6808 
■In Chile contact Datasoft SA, Tel: 562-246-7443 Fax: 562-208-0591 -In Peru contact V Q.H.L, Tel: 51-14-440537 Fax: 51-14-475984 
In Mexico contact D.G. Computacion, Tet: 611-43-41, Fax: 611-46-41 
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Mathematica Meets Warp 


although Warp's speed 
wasn't apparent for 
many of the codes we 
tested. A few per¬ 
formed much faster, 
but on average, we 
realized only about a 25 
percent decrease in execution time with 
the OS/2 version. For example, the gen¬ 
eration of a 65,536-point time-domain 
noise signal and subsequent transforma¬ 
tion into the frequency domain via a 
Fourier transform took 8 minutes and 29 
seconds in the Windows version and only 
7 minutes and 54 seconds in the Warp ver¬ 
sion, The calculation and plotting of 
Bessel, gamma, and zeta functions had 
essentially identical results. 

When we spawned multiple instances 
of the same test, execution times for codes 
running under Windows suffered signifi¬ 
cant performance degradation relative to 
the number of processes. The OS/2 ver¬ 
sion suffered far less performance degra¬ 
dation when multiprocessing. This is an 
expected result due to the nature of OS/2 
Warp and Windows for WorkGroups. 


B 

Mathematica 2.2 for OS/2.$995 

Wolfram Research, Inc. 

ts| 

Champaign, IL 

3 tT3 

(800) 441-6284 

II 

(217) 398-0700 

o- f 

fax: (217) 398-0747 


E-mail: info@wri.com 
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One Mathematica 
program that crashed 
under the Windows ver¬ 
sion ran successfully 
with the OS/2 version 
(the program came from 
Math Source). The Win¬ 
dows version of Mathematica ran faster 
overall in Win32 emulation under OS/2 
Warp than it did under Windows for Work¬ 
groups 3.11. Additionally, the code that 
crashed under Windows lor WorkGroups 
ran in the Win32 emulation mode under 
Warp. OS/2 is impressive. 

Calculating the Sum 

Laudably, Wolfram Research discusses 
Mathematica 1 s limitations frankly in the 
manual with the intent of helping the user 
solve a problem. During testing, for 
example, we got a wrong result from a 
numerical integration calculation of a func¬ 
tion with a singularity. Mathematica issued 
a warning that there was an error involving 
a singularity, oscillatory integrand, or 
insufficient precision. Apparently, the 
integration scheme can only search for sin¬ 


gularities at the end points of the integra¬ 
tion region, and the presence of other sin¬ 
gularities results in reporting erroneous 
data. The manual, however, contained a 
detailed discussion of the algorithm, and 
when we explicitly identified the location 
of the singularity and restarted the pro¬ 
gram, we got the correct results. 

Mathematica is a superior tool for analy¬ 
sis of complex systems. The OS/2 Warp 
version of Mathematica 2.2 proved itself 
stable and fast. Although Warp's 25 percent 
overall performance gain over Windows 
isn't tremendously significant, it is wel¬ 
come, If you need high-level programming 
for quick development, a large repository of 
application programs, numerical and sym¬ 
bolic manipulation, compatibility with C 
and FORTRAN, and visualization tools all 
in one package, Mathematica for OS/2 is a 
good choice. ■ 


Doug Tamasmis is a BYTE senior techni¬ 
cal editor with a BS and MS in radiation 
physics and an MS in systems engineering. 
You can reach him on BIX as “dtam " or on 
the Internet at dtam@hix.com. 
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visual merging (j visual differencing 

1 full Integration Into Visual C-\ Borland O, Visual Basic and File Manager 
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* run figuration Language and event triggers 
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- unprecedented security and management with NetWare iniegtdtkm 
' unlimited branching f. merging, tile locking 

■ support for source, levl, graphics, binaries, libraries 6 spreadsheets 

■ documented API available 
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30 day unconditional money hack 
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Your source code's future depends on haw well you manege its past. 
DwvelopniHitl l oh it is need to irack a project's entire history and rebuild pasl 
versions quickly anti accurately—with 100% assurance of suitability and 
integrity—every time. MKS Source Integrity (MK3 RCSJ does all of this— 
and leverages your entire team to its maximum 
productivity. MKS Sc urea Integrity ifl tha most 
comprehensive software configuration management 
[SCM] solution for client/server development 
across multiple platforms- Jt h s project oriented. And 
it is the only system to offer sandboxes, ensuring 
each developer a safe, personalized place to work. 


Take a free test drive with 
MKS Scarce Integrity! 

Call 1 BOO 265 2797 today! 


MKS 


letlVdr* cultn ibfal Ibrt 
it out. DaiuMTlun. Augmc IWt 


Phone: 519 884-2251 

Fast: 519-884-8861 

Internet: lales^rak^.coni 
CompuServe User TD: 75260 , 104 ? 
^KSGenoeny: 40 71116714 0 
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provide higher noise immunity, results are seen as improved data 
integrity, allowing your system to transfer data farther and faster 
while improving overall SCSI reliability* 

Terminate your SCSI bus performance problems 
once and tor alL 

Aeronics 1 advanced terminator technology is available in a broad 
line of connection and electrical configurations that meet or exceed 
ANSI SCSI 1, 2, and 3 standards. Our passive, active, FPT, and 
differential terminators are 100% electrically tested, burned in, 
and delivered on time. With a minimum MTBF of 87,600 hours 
(10 years continuous duty), our quality terminators are backed by a 
limited lifetime warranty. 

Aeronics 1 high performance products leave passive and copycat 
terminators in the dusL. If you want the same performance that 
high-end OEM SCSI systems have, choose the same terminator 
from Aeronics and give your bus a boost. Call or fax Aeronics 
today for the location of the reseller or distributor nearest you. 

For off-the-shelf delivery, call TCC at 
1-800-TEC CABL (1-800-832-2225). 

i femzrs>®' 

INC. 

Turning concepts into reality. 


12741 Research Blvd. - Suite 500 • Austin, TX 78759 
Tel (512) 258-8040 * Fax (512) 258-8441 


Aeronics’ new 68 Position I DC 0.025 
Pitch Ribbon Cable Terminator will 
give your SCSI bus a boost. 


Why does my bus need a boost? 

Peripheral devices such as hard drives, CD-ROM drives, scanners, 
and printers that are interfaced with your computer have connec¬ 
tors manufactured by different companies that are connected to 
cable made by who-knows-who. Differences in peripheral cabling 
and connectors create signal impedance mismatches which can 
cause signalling errors* bottlenecks, and data transmission errors. 


Aeronics has the answers. 

Aeronics, the originator of Forced Perfect Termination (FPT), has 
added a new interconnect product to our family of high perfor¬ 
mance terminators that will drastically improve your SCSI bus 
performance. Aeronics 1 new 68 Position 
IDC 0,025 Pitch Ribbon Cable 
Terminator easily clamps onto your 
ribbon cable with a standard tool and 
replaces the low performance passive 
terminators frequently furnished by 
peripheral manufacturers* For those active negation drivers that 
generate higher than normal pull-up voltages that tend to overdrive 
the SCSI bus, Aeronics has developed the ALT-2ANHC. This new 
electrical configuration sinks unusual amounts of current due to 
charged cable capacitance and is available in most of Aeronics 1 
interconnect products. 


How does Aeronics boost my bus? 

Aeronics’ FPT active terminators purposely mismatch impedance 
higher and lower than the impedance of the transmission line, 
“forcing” the SCSI bus to operate as if the impedance between the 
host and peripherals is always matched. Because our terminators 


Circle 150 on Inquiry Card (RESELLERS: 151). 








Now there's a better way to measure development 
time for apps that route forms over e-mail. 


T hat's right. We're talking a fraction of the time 
coin pa red to a traditional development language 
or other forms software. 

Which means that only Delrina FormFlow" lets you 
deliver fully mail-enabled applications for purchase 
orders and change orders, vacation requests and 
budget approvals — in fact, any forms application you 
have in mind — completely designed, prototyped and 
deployed in hours instead of days or even months. 

To start, FormFlow comes with the richest set of 
electronic forms development tools you'll find. Tools 
that make it a cinch to create forms and customize the 
user interface by modifying the menus and ribbons. 

But it also comes with the Intelligent Forms 
Language 1 ? the fastest way possible to establish rules 
and procedures for intelligently routing any number 
of interdependent forms. 

FormFlow tightly integrates with all 
popular e-mail systems. It reads and 
writes virtually any combination 


of desktop and 
SQL databases, 
including 
ODBC and 
Lotus Notes, 
it supports 
Windows, Unix, 
Macintosh and 
DOS users. 

Plus, it's 
the only forms 
software to 
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Delrina FormFlow integrates e-mail and database 
technologies to quickly create applications with 
powerful forms routing capabilities. 


win two PC Magazine Editors' Choice Awards for '94, 
and outscore all other forms products in InfoWorld. 

All of which means that with FormFlow, it's 
not just when your application will be ready, it's what 
time. Call today. 




US. and Canada: 1 -800-59843673 
United Kingdom: 44(0)181-207-3163 
Germany: +49 / 89/64 19 22-0 

France: 33.1,46.94.80.40 


Delrina 


Delrina, FormFlow, PerForm and Intelligent Forms Language are trademarks of 
Delrina [Canada) Corporation. All other product names are registered trademarks/ 
tradenames of their respective owners. ©19S8-1994 Delrina {Canada) Corporation. 
All rights reserved. 
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Document Image Managers 

Although standards are in flux and product categories are blurred, one of these eight 
packages may be just right for electronically managing your most important documents 


DAVID SEACHRIST 

I nterest in using desktop computers to 
manage intellectual property has taken 
the personal computer industry by 
storm. In many organizations, documents 
are replacing applications as the central 
user-interface metaphor. 

Not surprisingly, a whole broad cate¬ 
gory of document management software 
has risen to serve this growing demand. 
However, despite some marketing claims, 
no one product can meet everyone's doc¬ 
ument management needs. In fact, we can 
divide document management into three 
subcategories: 

* Dynamic document management soft¬ 
ware (sometimes called ad hoc document 
management) focuses largely on managing 
documents that are still in the creation, 
editing, or production stages. Products 
such as PC Docs Open, SoftSolutions, Vi¬ 
sual Recall, and World View fall into this 
category. 

* Document image management deals with 
managing documents that are already com¬ 
plete, making content creation and for¬ 
matting control moot. 

* Document exchange programs focus 
largely on making electronic documents 
more portable. The goal is to reduce han¬ 
dling of paper docu¬ 
ments by using for¬ 
matted electronic 
versions that you can 
open and print in dif¬ 
ferent applications. 

Adobe Acrobat, En¬ 
voy, Replica, and 
Common Ground are 


TextProofer DD E-Server 


File Edit View Settings Sjyle Help _ 
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NSTL Reports on Visual Electronic Document 
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NSTL evaluate* tour program* that ptoduoe etectfo I 


Adobe and Cowman Ground aie 

Windows and Madntafth. Pareto? ftepBoa runs 
dew*. P&pethe$$ Printer on Macintosh platform*. I 


Top'rated Watermark 
Professional Edition bests its 
com pe t ite rs f texLproc essi ng 
features with TextProofer, an 
unusually powerful program that 
contains an integrated spelling 
checker and text editor. 


ScanJet lie, perform OCR, allow search 
and retrieval using the Boolean and op¬ 
erator, provide a go-to-page tool for quick 
document navigation, and allow printing. 

Rating Usability 

NSTL used a document library of 17 is¬ 
sues of Software Digest Rat mgs Repon as 


the basis for testing the eight programs' 
ease of learning and use in basic functions, 
such as scanning, OCR, indexing, search¬ 
ing and retrieving, and printing. In addi¬ 
tion, NSTL rated the programs for usability 
in installation, documentation, library 
setup, and maintenance. In general, the 
programs that provided the best interface 
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Highlights 

Strengths Limitations 

Equip*- 

• Form fill-in feature 

* Strong OCR feature support 

- Fax send/receive driver included 

* Cannot view page during batch scans 

* Limited document indexing 

* Limited document retrieval 

Fileflo 

• Numerous OCR features 

* Fast retrieval 

■ Good print and fax output quality 

• No automatic lull-text indexing 

* Unsatisfactory OCR quality 
■ Limited work-flow support 

FileMagic Plus 

* Numerous indexing features 

* Easiest to use 

* OLE 1.0 client/server support 

* Limited number of OCR features 

* Unsatisfactory OCR quality 

ImageFast 

• Numerous scanning features 
- Fast retrieval speed 

* Strongest work-flow support 

* Confusing indexing functions 

* Limited OCR support 

* Unsatisfactory OCR quality 

PageKeeper 

* Displays relevance of search results 

* Integration of scanning, OCR. and 
Indexing 

* Excellent OCR quality 

* Can’t set resolution during scanning 
" Limited links to other 

applications 

• Limited image-editing support 

PaperClip lor Windows 
and Isys 

* Numerous scanning features 

* Good proprietary links to other 
applications 

* Strong retrieval feature set 

- Most difficult to team and use 

- Poor OCR quality 
* Poor print quality 

Recollect 

* Easiest to learn 

- Integration of scanning, OCR, and 
indexing 

* Displays relevance of search results 

* Limited links to other applications 

- Poor OCR quality 

- Slow retrieval 

Watermark Professional 
Edition 

* Good documentation and user 
interface 

■ Scanning, OCR. and Image features 
- OLE 1 .0 and 2.0 clienVserver support 

• Limited indexing features 

• Limited retrieval features 

• Slow retrieval without database 

server 


design and documentation were the ones 
that rated highest in NSTL’s usability eval¬ 
uations. Westbrook Technologies' 1 File- 
Magic Plus 4 Professional, Caere's Page- 
Keeper 1*1, MindWorks' Recollect 2.11, 
and Watermark Software's Watermark 
Professional Edition 1.0 all achieved bet- 
ter-than-average usability. 

Recollect was the easiest to leam. It has 
an intuitive interface and documentation 
that is short, well designed, and to the 
point. The biggest factor in its ease of 
learning is that many of its processes are 
automatic and don’t require separate steps. 

A lack of functions also makes some 
programs easier to leam. Reduced feature 
sets often translate into shorter learning 
curves while causing a corresponding drop 
in ease of use. Such is the case with both 
Watermark Professional and Alacrity Sys¬ 
tems’ Equip-K 

Page Keeper is like Recollect in com¬ 
bining OCR and indexing in a single pro¬ 
cess. However, installing PageKeeper re¬ 
quires more decision points than seems 


necessary, and its library setup is not as 
easy as Recollecfs. 

The tutorial in Newport Canyon Asso¬ 
ciates’ Fileflo 3.6 is too bound to die man¬ 
ual and gives short shrift to key topics like 
OCR and document indexing. Further¬ 
more, Fileflo’s installation process is 
longer and requires die most decision mak¬ 
ing of any of the tested programs. 

FileMagic Plus has the best learning 
materials, with separate tutorials for sys¬ 
tems administrators, database administra¬ 
tors, and users. However, its problematic 
installation included false low-memory re¬ 
ports and an incorrect password sequence. 
(Westbrook Technologies promptly pro¬ 
vided a maintenance release to fix these 
problems, but we had to reinstall the soft¬ 
ware.) In addition, library setup and in¬ 
dexing of documents were harder to leant 
than in the other programs. 

The tutorial in ImageFast Software Sys¬ 
tems’ ImageFast 2.0 covers starting the 
program, opening and creating drawers 
and folders, scanning, and indexing via 


standard forms, but it offers no coverage of 
OCR. The biggest learning difficulties re¬ 
sult from the program’s two separate in¬ 
dexing and search engine options. This re¬ 
quires more study than the programs with 
a single indexing and search engine. 

PaperClip Imaging Software’s Paper- 
Clip for Windows has a tutorial that covers 
scanning, setting up applications to work 
with PaperClip, viewing images, and re¬ 
trieving documents. It offers no coverage 
of OCR and little on how to set up folders 
and drawers. Both OCR and library setup 
are difficult to leam. 

Ease of Use 

FileMagic Plus's interface amenities and 
flexibility make it one of the two easiest 
programs to use. We were particularly im¬ 
pressed with the program’s search inter¬ 
face and OCR options, both of which let 
you select the storage location of text with¬ 
in document files. 

Watermark Professional’s user inter¬ 
face also makes it a winner in case of use. 
Although its search engine and limited in¬ 
dexing options are weak, its help system 
and OCR interface tire the best of any of 
the programs. 

We found Recollect and PageKeeper to 
be slightly harder to use than Watermark 
Professional or FileMagic Plus. Neither 
program allows naming and saving of 
search criteria the way Watermark Pro¬ 
fessional and FileMagic Plus do. 

Fileflo’s indexing capabilities are less 
flexible than those of some of the other 
programs, and although it lets you save 
search criteria* its search interface is not as 
intuitive as the interfaces of other pro¬ 
grams. 

With ImageFast, you have to switch 
search engines, choosing either the internal 
search engine or the run-time version of 
Microsoft Access’s Database Wizard, de¬ 
pending on the type and speed require¬ 
ments of the search. This is cumbersome. 

Equips’s lack of a search engine and 
its scanning and OCR interface make it 
less flexible for volume document scan¬ 
ning and indexing than most of the other 
programs. Finally, the lowest rated product 
for ease of use, PaperClip for Windows, 
has a cumbersome OCR function, and its 
indexing routine takes too many steps. 

Scanning Horizons 

Scanning is the method by which these 
programs transform documents into im¬ 
ages, graphical bit maps that act as snap¬ 
shots of the documents’ pages. Two issues 
are important here: breadth of support of 
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Now, Eccl Systems are launching cost-effective and high-performance Notebooks, They are designed in 
accordance lo customer's needs: Slim, light, and powerful. 

Standard configurations 


* CPU 

* Memory 

* FDD 

* HDD 

4 = Display 

* Interface 


# Dimension 

# Weight 


POWERiser*<>500 SERIES 

1486SX-25, upgradeable to i486DX-33, i486DX2-50, i486DX2-66 
4/8/20 MB Optional 
1x3.5", 1.44 MB FDD 

120/240MB Optional, with Local Bus IDE Controller 

Mono/STN Color/Dual STN Color/TFT Color LCD Local Bus VGA 

1 S/1 P/Ext, CRT & Keyboard ports 

Built-in Trackball 

IPM Chip Built-in 

Two PCMCIA 1C Memory Card Connector 

AT Bus I/O for Docking Station (w/4 x ISA 16-bit slots, SCSI controller) 
280(W)x220(D)x49(H) MM 
3.0 Kgs or 6.6 Lbs {with Battery) 



’The Intel Inside Logc Is o 
trademark of Intel Corporation." 
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ECEL SYSTEMS CORP. 

8F 3, NO. 27* LANE 135 SEC. 1, 
FU-HSiNG 5* rd., 

TAIPEI, TAIWAN, R.OX\ 

TEL: £86-2-75 2-6670 
FAX: 886-2-772-3407 
TLX: 13323 GOODFOLD 


DIGICOM EUROPE B.V. 

WAGENMAKERSTRAAT 7 2984 BD 
R1DDERKERK THE NETHERLANDS 
(HOLLAND) 

TEL:31-1804-| 1888 
FAX: 31-1804-19815 


AMERICAN DIGICOM CORP. 

1233 MID AS WAY SUNNYVALE 
CA 94Q86, U.S.A. 

TEL: 408-245-1580 
FAX: 408-245-1584 
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SCANNING AND FILE MANAGEMENT FEATURES 


EQUIP+ 

FILEFLO 

FILEMAGIC 

PLUS 

IMAGEFA5T 

PAGEKEEPEN 

PAPERCUP 

FOR WINDOWS 
AND ISYS 

RECOLLECT 

WATERMARK 

PROFESSIONAL 

EDITION 

SCANNING 

Number of scanners supported 

25 

75+ 

24 

60+ 

60+ 

60+ 

50+ 

100+ 

Monochnome/dithe red/gray-scale/cotor i mage s 

MD 

MD 

MDGC 

MD 

M 

MDC 

MDGC 

MDG 

File compression 

• 

• 

• 

• 

• 

• 

# 

• 

Document feeder support 

• 

• 

• 

• 

m 

• 

• 

# 

View page during batch scan 

O 

• 

• 

* 

O 

• 

# 

• 

Skew correction 

Q 

O 

O 

• 

a 

• 

O 

• 


OCR 

OCR engine 

Calera 

Calera 

Calera 

Calera 

Caere 

Ligature 

Calera 

ExperVislon 

Manual recognition zone selection 

• 

• 

• 

• 

• 

O 

# 

• 

Automatic recognition zone selection 

• 

• 

• 

* 

* 

* 

• 

• 

Optional spelling checker during OCR 

* 

O 

Q 

O 

• 

O 

O 

• 

Save recognized lext in word processor formats 

• 

• 

O 

o 

• 

Q 

O 

• 

DOCUMENT INDEXING 

Manual indexing 

• 

• 

• 

• 

• 

• 

• 

• 

OCR-driven indexing 

• 

• 

• 

• 

} 

» 

Q 

O 

Automatic full-text indexing 

O 


• 

• 

• 

• 

• 

o 

Index using saved templates/forms 

> 

) 

• 

m 

O 

• 

> 

• 

• - yes; D k no. Mote: Features not integral to the mam program or bundled programs are marked no. 


scanner types and image formats and Lhe 
ability to control scan quality. 

Although some programs ship with 
more scanner drivers than others, support 
for different brands of scanners is generally 
good in all the programs. The Scanning 
and File Management Features table shows 
the approximate number of scanners sup¬ 
ported by each program. 

Features like image file compression, 
document feeder support, and die option to 
designate a separator page (usually a blank 
page) as the division between documents 
when performing batch scanning are avail¬ 
able in all the products. These features are 
important in environments that require 
scanning multipage documents or that have 
a high volume of single-page documents. 

Support for scanning gray scales and 
color images into documents varies among 
the programs, and only Recollect and 
FileMagic Plus currently support both 
(Watermark Software planned to release 
a version adding color support to Water¬ 
mark Professional in April). Regardless, 
many of the OCR modules only work with 
black-and-white images. 

Watermark Professional, ImageFast, 
and PaperClip for Windows all correct 
skewed pages. Deskewing slightly shifts 
pages that are placed improperly on the 
scanner flatbed. 

PageKceper does not permit adjusting 


the scanner resolution, which determines 
the level of image detail; the higher the 
resolution, the greater the image detail. 
Resolution also affects image storage size 
and quality, so it is useful to be able to al¬ 
ter this setting. 

PageKceper and Equip* lack the ability 
to view individual pages during the scan 
operation. This option is useful for seeing 
each page during a batch scan to determine 
whether any pages need to be rescanned. 

More than OCR 

The ability to change a page image into 
editable text directly affects the types of 
documents a document image manager 
can process. The most important feature 
for streamlining the OCR process is a pro¬ 
gram's ability to differentiate between the 
graphical and text portions of a page. 

Some programs’ OCR modules come 
with the ability to detect snaking columns 
and maintain Lhe reading sequence of the 
text. Of the eight, I mage Fast and File Mag¬ 
ic Plus do not. It is also useful to be able to 
compensate for tabular matter, such as ta¬ 
bles of numbers, by inserting tabs or other 
delimiting characters between values. Pa- 
perClip for Windows, imageFast, and 
FileMagic Plus lack this ability. 

Beyond page formatting is text-charac¬ 
ter formatting. Some programs attempt to 
maintain formatting characteristics, such as 


boldfacing, and others simply maintain the 
text and lose all the formatting attributes. 
The OCR modules in Equip*, Fileflo, 
PageKceper, and Watermark Professional 
come with file format conversion Filters 
that allow saving text and formatting in 
popular word processor file formats. 

Despite the fact that virtually every com¬ 
puter user has a word processing program 
with a spelling checker. Equip*, Page- 
Keeper, and Watermark Professional offer 
an optional spelling checker as a part of 
their OCR operations. Watermark Profes¬ 
sional f s TextProofer program is especially 
powerful, containing an integrated spelling 
checker and text editor. 

Indexing: The Crux of the Matter 

Once a document has been scanned and 
saved as an image Ole and OCR has been 
performed, the next step is to identify the 
document so it will be easy to find. This 
process is called indexing. 

The simplest indexing option is to name 
the document and attach fields that con¬ 
tain information about the document. Such 
manual indexing is available, using vary¬ 
ing methods, in all the programs. 

Fileflo, FileMagic Plus, ImageFasl, 
PaperClip for Windows, and Watermark 
Professional provide multiple fields that 
users can customize with names and data 
types. Watermark Professional is the least 
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Group Since t075 



BOOKSIZE COMPUTERS 


The DL-series is made by advanced technology, which offers the user a flexible choice of high-performance processors. 
This series can use different types of processors, such as i486SX-25 s i486DX-3$ t and 
M86DX2-50&66 It's suitable for processional users, 


Standard configurations 


*CPU 

* Memory 

* Cache 

* FDD 

* HDD 

* VGA 


i486SX-25/ I486DX-33/ 
I486DX2-50&66 
1/4/16 MB (expandable) 
32K/128K 
1 x3.5" t 1.44 MB 
80 MB/120 MB/240MB 
1MB Super VGA Local 
Bus on board 


* Display Unit CRT monitor 

* Expansion Slot 2 x 16-bit ISA 

& Dimension 315x225x70 mm 




a&out 


PORT 
EXPANSION SOLT jc 2 

C0M2-P0RT 


■ I 


keyboard - 


COM 1 PORT 


WORKSTATION 

SLQTkI 


SUPER VGA 
(VWftliK VIDEO RAM) 



The Intel inside Logo Is a 
trademark of Intel Corporation' 


mL 




ECEL SYSTEMS CORR 

8F-3 t NO. 27, LANE 135 SEC* L, 
FUHS1NG S RD., 

TAIPEI, TAIWAN, RjOjC 
TEL: 886^2-7 52-6670 
FAX: 8S6’2-772"3407 
TLX: 13323 GOODFOLD 


DIGICOM EUROPE RV* 

WAGENMAKERSTRAAT7 2984 BD 
RfDDERKERK THE NETHERLANDS 
(HOLLAND) 

TEL:3 LI 804-11888 
FAX :31-1804-19815 


AMERICAN DIGICOM CORE. 

1233 MID AS WAY SUNNYVALE 
CA 94086, USA. 

TEL: 408-2454580 
FAX: 408-245 1584 
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DOCUMENT EDITING AND RETRIEVAL FEATURES 


EQUIP+ 

FILEFLO 

FILEMAGIC 

PLUS 

IMAGEFAST 

PAGEKEEPER 

PAPERCLIP 
FOR WINDOWS 
AND ISYS 

RECOLLECT 

WATERMARK 

PROFESSIONAL 

EDITION 

DOCUMENT IMAGE EDITING 

View page image and text simultaneously 

• 

• 

• 

• 

O 

• 

• 

• 

Annotate with bit-map drawing tools 

• 

O 

• 

O 

) 

O 

O 

• 

Annotate with attached text 

• 

• 

• 

• 

• 

• 

• 

• 

Copy/cut/paste page 

• 

i 

• 


i 

o 


• 

Maintain document statistics 

O 

• 

• 

O 

o 

• 

• 

• 

RETRIEVAL 

By full text or by notes/comments/index fields 

2 

z 

• 

• 

• 

• 

• 

2 

Fuzzy searches 

• 

• 

• 

• 

o 

• 

• 

O 

Boolean searches 

• 

• 

• 

• 

• 

• 

• 

• 

Specify precision of search algorithm 

> 

O 

O 

• 

o 

• 

• 

> 

Proximity searches 

o 

) 

o 

• 


• 

o 

o 

Save search results as a new file 

o 

o 

• 

s 

• 

• 

• 

• 

Rank search results 

o 

o 

o 

• 

• 

• 

• 

o 

WORK FLOW 

Routing 

o 

o 

• 

• 

• 

• 

:> 

• 

Access MAPI- and VIM-compliant E-mail systems 

o 

o 

• 

o 

o 

o 

o 

• 

Additional, propnetary E-mail for short notes 

o 

o 

o 

• 

• 

• 

o 

o 

Inbox or outbox for routed document images 

o 

o 

• 

• 

• 

• 

• 

• 

• = yes; O = no. Note: Features not integral to the main program or bundled programs are marked no. 

' Copy only. 

* Retrieval by attached notes/comments/lndex fields only. 

1 0nly in forms-based searches. 


flexible in this regard, leaving most of this 
function to a database server that can be 
connected at an additional cost. 

To perform manual indexing in Recol¬ 
lect and PageKeeper. you assign tag notes, 
the electronic equivalent of sticky notes. 
The problem with using tag notes is they 
are a haphazard means of indexing com¬ 
pared to fields, which prompt users for 
specific types of information. Equip-f al¬ 
lows filenames that are restricted to the 
DOS 8.3 naming scheme. In addition, each 
file has a single description field that can 
contain up to 127 characters. 

The way OCR modules and indexing 
functions communicate is key to the types 
of documents suited for processing by each 
program. NSTL separates OCR and in¬ 
dexing integration into two distinct levels 
of functionality: OCR-driven and auto¬ 
matic full-text indexing. 

Products with OCR-driven indexing are 
capable of capturing OCR data and placing 
it in appropriate fields during indexing. 
Because OCR-driven indexing uses fields 
as its organizing technique, it is the best in¬ 
dexing method for forms-based applica¬ 
tions. Equip-f, Fileflo. FileMagic Plus. Im¬ 
ageFast, and PaperClip for Windows 
provide OCR-driven indexing. Equips is 
hampered by the fact that it has only one 


field into which it can receive data. The 
other programs can direct OCR processed 
text into multiple fields. 

Automatic full-text indexing involves 
indexing all the text captured during the 
OCR operation without using fields. In¬ 
dexing an entire document’s content for 
retrieval is best done with full-text index¬ 
ing. FileMagic Plus, ImagcFast. Page- 
Keeper. PaperClip for Windows (via its 
bundled full-text, indexing add-on Isys) 
and Recollect offer this option. 

Search and Retrieve 

To locate documents, document image 
managers need powerful search tools that 
are easy to use. Programs like PageKeeper 
and Recollect can be helpful to researchers 
because their search modules rank results 
and use graphics to home in on appropriate 
data. This approach is not as useful for 
form retrieval, where it’s important to lo¬ 
cate the exact numbered form, not a range 
of close approximations. 

In programs with full-text indexing, you 
should look for features like fuzzy search¬ 
ing, proximity searching, and ranking and 
sorting of search results. Fuzzy searching 
is the ability to set how closely the search 
results must adhere to the spelling of the 
search criteria. Proximity searching is look¬ 


ing only for documents that contain two 
words within a certain location of each 
other in the document. ImageFast and Pa¬ 
perClip for Windows (via Isys) are the 
only full-text indexing programs that sup¬ 
port proximity searches. PageKeeper is 
the only full-text indexing program that 
lacks fuzzy searching. FileMagic Plus 
lacks the ability to rank search results. 

Boolean operators (and, not, and or) 
allow fine tuning or broadening of search 
criteria by including or excluding docu¬ 
ments based on one or two search words. 
All eight programs allow this type of 
searching to some extent. However, Wa¬ 
termark Professional can only perform 
and-style Boolean searches on keyword 
fields and date fields. Equip* and Page- 
Keeper do not allow the not operator. File¬ 
flo allows not in keyword searches but 
not for searches of document index fields. 

Image Manipulation 

All the programs allow viewing of the 
OCR processed text and the image of a 
page in side-by-side windows (except for 
PageKeeper, which offers viewing of the 
image or the text but not both at the same 
time). All also have ample magnification 
and navigation tools for zooming in on 
portions of pages or jumping to specific 
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Bell & Howell Copiscan II™ Document Scanners 


Laboratory tests 
prove you’d rather have 
our paper path. 

Think what it’s like inside a scanner. Heat, noise, gears, belts, rollers. No 
wonder so many little pieces of paper get mangled. No wonder users spend 
so much time trying to pull tiny shreds out of the rollers with their bare 
hands. That’s why we design our scanners with the simplest, most straight- 
forward paper path in the industry. So they can handle any kind of document. 



From onionskin to card stock. Ripped, wrinkled, or stapled. So if there’s any 
doubt in your mind who makes the best scanners, just ask yourself a simple 
question. Which one would you rather go through? We have a brochure 
that describes all our Copiscan II scanners. For a copy, call 1-708-675-7600, 


or e-mail us: copiscan@mcs.com. 


BELL HOWELL 


a The Document Management People 
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Unleash your 

Pentium/Alpha! 


Micro way’s NDP Fortran & C[C-hF are the 
only 32-bit compilers which take full ad¬ 
vantage of the Pentium and Alpha's dual 
numerics units. They run on DOS, UNIX, 
OS/2, NT and OS/F. To get RISC numeric 
performance from a Pentium or Alpha you 
need to schedule your code and use Su¬ 
perscalar optimizations. In his Jan. ’95 Dr. 
Dobbs article, S. Fried describes how to get 
35 megaflops from a Pentium using NDP 
Fortran. The Alpha version of NDP Fortran 
hits 88 megaflops running on OS/F or NT 
systems or on DOS using Micro way’s new 
ISA add in card. Put our compilers or Pen¬ 
tium, i860 and Alpha systems to work for 
you today. Call for white papers on Pen¬ 
tium, i860, or Alpha Code Generation, 
OS/2 or our Pentium FDI V Tlx, now! 


i860/Penfium/Atpha 

Supercomputers 


HX Series Peritium/Alplia/iSfiO Workstations * 
Microway's workstations and industrial PC's come 
configured with DOS, OS/2, UNIX, From,.-S2195 

C igacube I hree to sin QuadPuters - Up to 24 
i 860's fb r £ 50 K! Co mptitai iona I Se rve r runs N KS. 

ft 

Number Smasher -860 Up to 80 megaflops, 
does 1024 FFT in just .9 ms T From,.$2995 

Quad Puti a r^860 Four40 MHz i860"s plus shared 
memory equals 320 megaflops,,.11995 

Array PRO/XP™ - 100/200 megaflops, 400 Mli/Sec 
memory 80 and 33 MB/Sec DSP Interfaces.... S8995 
N umbo r S in a slit r - AI p h a ] 00+ megafl ops - this 
IS A Superscalar add in card runs on DOS or UNIX, 
ll uses T8 links for parallel processing. From $5995 


NDP Compilers 


Microway's family of 32-bil compilers run on 
DOS, OS/2, NT, UNIX, and OS/F general ins 
code for the Intel 386, 486, Pentium, i860 ana 
DEC Alpha. 

NDP Fortran™ is a full F77 with complete 
VMS, F66, DQD, and MS extensions. 

NDP C|C++™ runs in K&R, ANSI and C++ 
modes and generates the highest quality 
numeric code of any 324>il C compiler 
NDP Pascal™ is a full ISO Level 0 translator 
DOS releases includes VCPI, DPMI, NDPLink, 
VM, NDFLib and G REX-Micro way's bit mapped 
graphics library. The 486/Pentiuin version adds 
486/Pentium code generation, Clearview, the 
MGX vector graphics library, and DPMI DOS 
Box support for demand paging and GREX. 

386 Version 4.41. .$695 

Pentium/486 Version 4.5...... $995 

OS/2 releases use IBM Tools, take advantage 
of the IBM WorkFrame and include MGX 

386.... ..$595 

486/Pentium....SS9 5 

Alpha NDP compilers start at................$795 

Call for UNIX, OS/F and NT pricing. 

NDP Fortran 90 extensions to NDP Fortran...$295 


Microway 

Research Pork. Kingston, MA 02364 USA 
{508) 746-7341 FAX(508) 746-4678 
Call for Germany. India : Indonesia. Israei. 
Japan , Poland. Russia and U.K. 


pages within documents. Each program 
also allows attaching note text to a page. 

However, if you want to draw images on 
the page, your options are more limited. 
Equip+, FileMagic Plus, and Watermark 
Professional are the only programs to pro¬ 
vide adequate bit-map painting tools. 
FileMagic Plus and Watermark Profes¬ 
sional even offer highlighting pens to 
visually draw attention to important pas¬ 
sages. ImageFast provides users with the 
ability to draw rectangles, and PaperClip 
for Windows can link to a third-party paint 
application. 

The Distribution System 

Once you view a document and perhaps 
attach a note to it, you would then either 
put the document away, print it, or pass it 
on to another person. Work flow is the 
term given to this routing of documents 
to other workers on your network. 

ImageFast provides its own E-mail and 
distribution module called WorkFast. In 
addition to allowing documents to be dis¬ 
tributed to other users’ mailboxes. Work- 
Fast lets you send E-mail, attach priority to 
documents, and mark them regarding their 
completion status. 

A special network version of PaperClip 
for Windows provides the same capabili¬ 
ties as WorkFast minus the status feature. 
The status marking capability was to be a 
part of a PaperClip for Windows Work- 
flow add-on planned for release in April. 

FileMagic Plus and Watermark Profes¬ 
sional offer routing and the ability to access 
MAPI and VTM-compatible (Vendor-In¬ 
dependent Messaging) software, which, 
in turn, allows access to Lotus Notes. Page- 


Keeper offers routing and its own E-mail 
system. Equips uses an inbox/outbox 
metaphor to send and receive faxes. It is 
the only program to come with its own 
fax/modem driver software, and you can 
set it up to receive and send faxes unat¬ 
tended. All other programs use a fax driv¬ 
er, such as DeIrina Software’s WinFax, lo 
send and receive faxes. 

The Wider World 

At some point, users will want other Win¬ 
dows applications to dynamically interact 
with their document image manager. But 
our Endings in that regard are rather dis¬ 
appointing. Only two of the programs are 
able to act as OLE clients and servers: 
FileMagic Plus and Watermark Profes¬ 
sional. Of these, only Watermark Profes¬ 
sional supports OLE 2.0. DDE links are 
supported in Equip*, FileMagic Plus, Im- 
agcFast. and Watermark Professional. 

PaperClip for Windows provides its 
own proprietary method of linking to other 
applications. Although this method works, 
testers found that text formatting was not 
maintained when linking ihe OCR mod¬ 
ule to a Windows word processor. 

Equip* and FileMagic Plus provide 
print-file drivers that allow printing from 
other Windows applications to a file in the 
document image manager’s file format. 
After priming a Microsoft Word for Win¬ 
dows document to the file driver, for ex¬ 
ample, you can view the Word document 
in the document image manager exactly 
as if a scanner had scanned it. 

Watermark Professional can hook up in 
a client/server environment. It offers an 
image-server product based on Microsoft 


.$249 


Equip* 6.0.. 

Alacrity Systems, Inc, 

Hackettstown. NJ 
[800} 252-2748 
(908) 813-2400 

Circle 978 on Inquiry Card. 

Fileflo 3.6 . ,.,$795 

Newport Canyon Associates 
Irvine, CA 
(714} 833-0333 

Circle 979 on Inquiry Card. 

FileMagic Plus 4 Professional .$1795 

Westbrook Technologies, Inc. 

Branford, CT 
(800) 949-3453 
(203) 399-7111 

Circle 980 on Inquiry Card. 

ImageFast 2.0. .$695 

ImageFast Software Systems, Inc. 
McLean, VA 
(703) 893-1934 

Circle 981 on Inquiry Card. 


FageKeeper 1.1.... .$595 

Caere Corp. 

Los Gatos, CA 
(800) 535-7226 
[408) 3955148 

Circle 982 on Inquiry Card, 

PaperClip for Windows and l$ys 3.0.$695 

PaperClip Imaging Software, Inc, 

Hackensack, NJ 
(800) 929-3503 
(201) 487-3503 

Circle 983 on Inquiry Card. 

Recollect 2.11...$595 

Mind Works Corp. 

Sunnyvale, CA 
(800) 396-6463 
(408) 730-2100 

Circle 984 on Inquiry Card. 

Watermark Professional Edition 1.0 ...... 4295 

Watermark Software, Inc. 

Burlington. MA 
(617) 229-2600 

Circle 985 on Inquiry Card. 

































Introducing ABC Flowcharter 4.0. 

The reignin g business graphic s heavywe ig ht. 


When it conies to creating high-quality business diagrams, 
new ABC Flowcharter 4.0 gives you ultimate power, 
flexibility and control.The 
program is loaded with four 
fully-integrated modules 
specifically designed to meet 
the demands of the business 
graphics user. Whether you 
need to create complex 
flowcharts forTQM and BPR, 



ABC 



FEATURES 

Flowcharter 

Visio 3.0 

CorelFL0W2.0 

Intelligent line routing 

★ 



Automatic add/delete shapes 

★ 



Automatic line crossovers 

★ 



Data fields 

★ 



OLE 2,0 automation 

★ 

★ 


Royalty free flowchart viewer 
(ABC Viewer" 1 ) 

★ 



Statistical Process Control 
Charting (ABC DataAnalyzer™ 1 ) 

★ 



21 pre-defined diagram templates 
(ABC SnapGraphks'“} 

★ 




mission. Only ABC Flowcharter 4.0 featu res automatic 
line crossovers, intelligent line routing and data fields. 

And those are just a few of the 
features we've added to make 
your life easier. Right now you 
can get ABC Flowcharter 4.0 
for as little as $99.95 upgrade. 
And you can upgrade from any 
business graphics program you 
already own. No other program 


analyze your statistical data, or simply pull together dean, 
colorful presentation charts in a matter of minutes, 

ABC Flowcharter 4.0 can help you accomplish your 


gives you such complete power for so little. If you want 
to settle for less, it's your business. Contact your_ 
favorite reseller or call I-8G0-877-304CL 


MICROG RAFX’ 


$99 


uimmir, 
k'i 


I 


[SOFTWARE 

SPECTRUM 


*US. 5ft P ($149.95 Canadian) for users of any Mitrcigrafx product or any version of the following competitive products: Visio, CorelFbw, All Clear, Flowcharting 4. 
EasyFbw, or other diagramming software. Copyright 1995© Micrografx Inc. All rights reserved. All trademarks are owned by their respective companies. 
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Save Disk Space 


PKZIP version 2.0 


PC WORLD 



s 

FKWARE Introduces the next generation ofits award 
winning compression utility. PKZIP 2.0 yields greater 
performance levels than achieved with previous releases 
of the software, FKZIP compresses and archives files. 
This saves disk space and reduces file transfer time. 


WORLD CLASS 
AWARD 


Software developers! You can significantly reduce 
product duplication costs by decreasing the number of 
disks required to distribute your applications. Call for 
Distribution License information. 


Put Your Executables on a Diet 

Software developers! Save disk space and 
media costs with smaller executables. You can 
distribute your software In a compressed form 
with FKLITE Professional; 4 FKLITE Professional 
gives you the ability to compress files so that 
they cannot be expanded by PKLITE, This 
discourages reverse engineering of your 
programs. 


FKLITE increases your valuable disk space by compressing DOS 
executable LEXE and .CON) flies by an average of 45%. The operation of 
FKLITE is transparent, all you will notice is more available disk space I 




session for YOUR Application 


The FKWARE Data Compression Library' 
allows you to Incorporate da La 
compression technology into your 
software applications. The application 
program controls all the input and 
output of data, allowing data to be 
compressed or extracted to or from any 
device or area of memory. 


All Purpose Data Compression Algorithm compresses ASCII or binary data 
quickly. The routines can be used with many popular DOS languages. A 
Windows DLL and an OS/2 32-bii version is also available! 



9025 PL Deerwood Drive brown Deer, WI 53223-2437 
(414) 354-8699 Fax (414) 354-8559 


mWAKC Dale Compression Library for DOS $275 PtSWAKL Data Compression Library for OS/2 $350 
FKWARE Data. Compression Library 1 DLL far Windows $3sQ 
FKZIP $47.00 f'KLl IX $40.00 PKLHE Professional $146,00 

Please acid $5.00 S&H pei package in the US ik Canada, $11.25 overseas. 

Wisconsin residents add appropriate state sates & county sales tas. 

Visa and Mastercard accejjled, na COO orders. 


COME SEE US AT COMDEX SPRING, ATLANTA, GA BOOTH #8782 
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SQL Server for Windows NT ($2995 for 
the 25-user version). And PaperClip for 
Windows offers an SQL Server version 
ranging from $595 to $995 per seat, de¬ 
pending on the number of seals. Image- 
Fast and FileMagie Plus plan to offer lie- 
ins to database servers in future releases. 

No Clear Winner 

Document management standards are still 
too much in flux and technologies are not 
defined well enough to pick any of the 
evaluated products as the clear choice for 
handling all document-imaging needs. But 
the technology is taking off fast, and three 
of the tested programs are worth serious 
consideration for any company's initial 
foray into document image management. 

Watermark Professional is a good intro¬ 
duction to the category. It has an elegant 
interface, well-written documentation, su¬ 
perior OCR, and a bevy of image manip¬ 
ulation tools. For example, it can easily 
handle price lists, and when paired with a 
third-party database server, it emerges as 
the best bet for forms processing. How¬ 
ever, unless you already have or intend to 
install a database server, think twice about 
using Watermark Professional in a high- 
volume forms-processing environment: Us 
retrieval times arc slow, 

PageKeeper is worth considering for 
handling documents that require full-text 
indexing, such as customer service litera¬ 
ture. Its streamlined processing of scan- 
ning, high-quality OCR, and full-text in¬ 
dexing, along with its ability to highlight 
the relevance of search results, makes 
PageKeeper well suited to applications 
that require information access and image 
retrieval. 

FileMagie Plus has a good interface and 
documentation and a nice mix of fune^ 
tions. It doesn't offer the OCR quality of 
some of its competitors, but if you are 
looking for a compromise between the 
forms prowess of Watermark Professional 
and the full-text retrieval of PageKeeper, 
FileMagie Plus fits the bill. ■ 


This report contains the partial results of a 
recent issue of Software Digest, a monthly 
publication of NSTL, Inc , To purchase a com¬ 
plete copy of the report, contact NSTL at 625 
Ridge Pike, Conshohocken, PA 19428, (610) 
941-9600; fax (610)941-9950; on the Internet, 
editors @ nsiLc&m* Fora subscription, cctlf 
(8001 257-9402. BYTE Magazine and NSTL 
are both operating units of McGrow-Hid, Inc. 
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SOFTWARE 

PPUCATI(| 


What You Protect Is Your Business. 


Keeping It Protected Is Ours. 


Most people don't know it, bat Software Security's 
advanced protection technology safeguards and 
enhances a wide range of products in addition to 
commercial software applications. 

We protect the firmware used in manufacturing 
processes and voice processing systems. Companion 
disks for college textbooks. Proprietary data and 
applications used by companies throughout the 
world. 

Our technology is also used to deliver pay-per- 
access information retrieval capabilities, to guarantee 
J 00% software registration, to ensure secure electron¬ 
ic transactions and much more. Including, of course, 
to protect software. 


Software Security knows that no matter what you're 
protecting, what you J re really protecting is your business. 
And we have more ways than anyone else to keep it 
safe. Including the industry's most powerful hardware- 
based solutions, network license management, software 
metering, and remote transaction capabilities. 

If your company has developed technology that 
shouldn't fall into just anyone's hands, contact Software 
Security today at 800-841-1316. After ali, protection 
isn't just our business. It’s yours, 

SOFTWARE 

SECURITY 


6 THORNDAL CIRCLE DARIEN, CT 06820-5421 203-656-3000 Fax: 203-656-3932 BBS: 203-656-3928 
Software Security International, Ltd., London: +44-10) 1784-430-060 Fax: +44-10) 1784-430-050 

Minsk, SSI Belarus: +(71 01 72-45-2 }“03 Germany, STS: 0130 611257 France, Micro Sigma: +33 146 22 9966 Italy, Tecnosoft SRL: +39 22692 2888 
Bulgaria. Synthesis Soft: +3392 655010 Netherlands, B-Tree Software: +31 30 881008 Denmark, Irtfolex Software: +45 53517033 
Norway, Raverihoim Computing A/S: +47 2211 0950 Finland* XpTech Oy AB: +358 0628 486 Australia, CEANET: +612 922-63! I 
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HANDS-ON TESTING 




Concentrate on the basics, but add color to get the edge 

MICHELE GUV AND JOHN MCDONOUGH 


W aiting for the printer market to bottom out? Take note: You can buy a nice color ink-jet print¬ 
er in the $5OO-to-$70O range or a 6- to 10-page-per-minute monochrome laser printer for about 
twice that amount. Workgroup printers in the 11- to 30-ppm range vary widely in price, de¬ 
pending on their features and the options you select. Laser printers offering more than 10 ppm 
typically provide minimum resolutions of 600 by 600 dots per inch, automatic input and 
emulation switching, support for PCL (Printer Control Language) and PostScript, bidirectional 
monitoring software, and remote-printer-management software. Features previously found only in very high- 
end printers, such as multiprotocol printing, are drifting into the midrange market. 

Many vendors are introducing support for 1200- by 1 200-dpi resolution, but check things out yourself. With 
monochrome text, you might not notice a difference between 1200 by 1200 and 600 by 600. 

Color ink-jets usually cost just a few hundred dollars more than monochrome ink-jets. These inexpensive 
color printers are excellent for adding splashes of color to borders, logos, and clip art. In addition, 720- by 360- 
dpi ink-jets are appearing in a market that was once limited to maximum resolutions of 360 by 360 dpi. 

Keep in mind, however that the resolutions reported by printer vendors actually translate into addressabil¬ 
ity. You might be able to address 720 by 360 dpi, but if your dots (similar to a monitor’s dot pitch) overlap 
much, the real resolution (he., the sharpness of your output) is potentially quite different than what the reported 
resolution would lead you to assume. 

Color laser printer vendors are now aiming their wares at the general-business market. Color laser printers 
can produce full-color output in pages per minute rather than in minutes per page, and their prices have 
dropped substantially during the past two years. 

This month we look at eight 6- to 10-ppm monochrome lasers, 10 11- to 30-ppm monochrome lasers, 
seven color ink-jets, and four color lasers. All were released to the market on or after June 1,1994. 


How to use this guide 


We used our standard suite of DOS, Windows, and Mac color laser printers. Using charts like the one shown here, we 

QS^based printer tests to choose winners in four categories: summarize test details about the winners and runners-up in 

color in&jets. 6- to lOppm lasers, 11- to 30-ppm lasers, and each of these categories. 



BEST OVERALL 


A printer's combined engine 
and processor speed when 
running our test flies, 
measured In pages per minute. 
Higher numbers indicate faster 
performance. 


Kyocera Ecosys FS-3600A 


A composite rating for 
performance, features, usability, 
and quality, based on a tOpoint 
scale; higher numbers are 
better. 


Xywffl ECMi'S F5-360CA 0.11 

— 7.01 

DV HP Lastef Jet 4HV 7.71 

IW Lefttdrfc Optra FLe 7.71 

ttlF QMS liGC-Prlnl Gyslcrn 7.&1 


A vendor's rating for engine or 
print-head speed; does not 
include a printer's processing 
time. 



The retail price of the printer as 
configured for our tests. This 
price may include optional 
memory (see the Roll Call on 
page 168 ). 
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The Impressive Parts 


PAFERFEED MECHANISM 



PAPER TRAYS 

Think carefully of all the types of 
paper you might need your printer to 
handle. If capacity is important, 
check the Roll Call on page 168 tor 
maximum paper-capacity ratings. 


LCD PANEL 
Before you buy a 
printer, test-drive the 
user interface that monitors 
and controls print jobs. 
Software programs that you 
install on a PC are 
increasingly replacing 
printers* LCD menus. 


A roller picks a piece of paper from the input tray 
and passes it to an anti-skew, heavy-friction roller. 
From there, it passes an aligning roller, and then a 
metering roller. It then goes through the EP engine, 
where rt gets the image impressed onto ft. from 
there, it goes through to the fusing hot roller. Finally, 
ft heads through rollers that escort the end product 
to the exit bin. 


ELECTROPHOTOGRAPHIC ENGINE 
The EP engine receives the bit map 
from the RIP and r using a low-power 
laser, transfers the image by 
coating the photoconductor drum 
with toner, ft then transfers that 
image onto paper. 


INTERFACES 

The more interface options a printer has, the 
better. Parallel ports should be high-speed 
and bidirectional, with support for the IEEE 
1284 standard. SCSI connectors should be 
SCSI-2, preferably fast and wide. For a 
network printer, look for fast Ethernet, 
LocafTalk, and/or Token Ring. You might need 
an SNMP-compliairt interface, but be wary of 
anything proprietary. Good network printers 
can receive data from all ports simultaneously; 
look for *‘muftiprofcocol r multitasking’" models. 


RASTER-IMAGE PROCESSOR 
The RIP comprises a BIOS, an emulator, and a band-building 
system. The BIGS receives input from an incoming port and buffers 
that data, transmitting it at the highest transfer rate that it and the 
processor can sustain. The emulator scans the data and 
determines its POL (page-description language], parses it, and then 
renders a full-page bit map. The band-building system quickly 
creates a series of bands, which it then hands off to the EP engine. 


nnm 


11-to 30-RPM 
LASERS 

Best Overall 

Kyocera Ecosys FS-3600A 

This 18-ppm printer was the 
clear winner in speed for both 
PCL and PostScript and as a 
NetWare print server. It also 
offers an ecologically sound 
Ink-medium system. 

PAGE 156 

High-Quality 
Lexmark Optra Rx 

This easy-to-use, 1200-dpi 
printer produces crisp and 
clear text, graphics, and 
photographic images. It also 
boasts a monthly duty cycle 
of 40,000 pages. 

PAGE 156 

6- to 10-PPM LASERS 

Best Overall 

QMS 1060 Print System 

This 10 ppm, 600-dpi printer 
offered the best PCL and 
Macintosh performance 
scores In the 6- to 10-ppm 
category, and it produced 
above-average output quality. 
PAGE 160 

Low-Cost 
DECIaser 5100 

The leader in 6- to 10-ppm 
lasers priced at under 
$2000. this OOCKfpi printer 
offers good output quality 
and sophisticated printer- 
monitoring software. 

PAGE 16(1 

COLOR INK-JETS 

Tektronix Phaser 140 

This Ink-jet led die category In 
output quality. The Phaser 
140 ships with standard 
Adobe PostScript and parallel 
and LocalTalk interfaces: it 
offers an optional Ethernet 
interface as well. 

PAGE 162 


COLOR LASERS 

Xerox 4900 Color Laser 
Printer 

The Xerox 4900 produced the 
best color and monochrome 
quality In Its class. It’s rated 
at 12 ppm for monochrome 
output and at 3 ppm for color 
output. 

PAGE 164 


BEST 


ILLUSTRATION; BRUCE SANDERS ©1095 
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ESSENTIAL FOR LARGE WORKGROUPS 

11- TO 30-PPM LASERS 


T he 11- to 30-ppm laser-printer 
category targets workgroups in 
a networked environment. We 
tested the speed of the 10 printers 
in this group as stand-alone units and as 
print servers on a Novell NetWare 3.12 
Ethernet network. Requirements tor this 
category include an Ethernet interface, 
support for both PCL and PostScript, and 
a minimum of 6 MB of memory. The 
printers in this group share the follow¬ 
ing characteristics: manufacturer-rated 
speeds of between 12 and 20 ppm, min¬ 
imum print resolutions of 600 by 600 
dpi, the ability to he configured as a 
shared printer on a network, automatic 
switching between interfaces, auto-sens¬ 
ing between emulations, and monthly 
duly cycles that range from 10,000 to 
50,000 pages. 

The Kyocera Eeosys FS-3600A earned 
our best-overall rating, reflecting ils su¬ 
perior performance in our PCL, Post¬ 
Script, and network tests. The 18-ppm 
FS-3600A came in at just under 16 ppm 
in our text tests. Although it boasts a max¬ 
imum resolution (i.e., addressability) of 
600 by 1200 dpi, die FS-3600A has an 
output quality that, while good, received 
stiff competition from the other printers 
and so was rated only about average for 
the group. We like the FS-3600A's com¬ 
pact, 24-pound frame. 

Priced at $4193, the unit Kyocera sent 
us included standard support for PCL5e 
and PostScript Level l t as well as an op¬ 
tional Ethernet connection, Kyocera also 
provides LocaJTalk find Token Ring in¬ 
terface options. 

The more ponderous 75-pound Data¬ 
products Typhoon 20 finished second in 
the best-overall category. The Typhoon 
20 delivers a strong mix of performance, 
quality, and features. The 20-ppm Ty¬ 
phoon 20 (Dataproducts also offers a 
30-ppm model, the Typhoon 30, and a 
60-ppm model, the Typhoon 60) has a 
maximum print resolution of 8(H) by 800 
dpi. But its paper-handling features set 
it apart: The Typhoon 20 ships standard 
with three paper trays, can output pages 
face-up or face-down, supports a maxi¬ 
mum input capacity of 850 sheets, and 
has a 50,000-page monthly duty cycle. 


VIRTUAL PRINTERS 

At one time or another you’ve probably sent a fife to print and waited around 
while nothing happened, that's called virtually printing. But don't be mistaken: 
Dataproducts 1 Virtual Printing Technology, or VPT for short, is something 
quite different. VPT adds network smarts to printers by acknowledging and re¬ 
ceiving up to 64 different printer configurations concurrently, each with its own 
network protocol, operating system, printing language, default resolution, 
paper size, font, and orientation. So, instead of stopping stone-cold when it re¬ 
ceives a fife it can't print, a printer with VPT rejects that file and goes about 
printing the files that it can. 

Dataproducts designed VPT to work on any network printer, although dif¬ 
ferent printers might support a different range of VPT features. When a VPT- 
enhanced printer receives a document ad¬ 
dressed to one of its virtual printers, it 
adjusts its configuration accordingly. For 
example, one user’s virtual printer might 
translate to an Apple EtfierTalk, System 
7.0, PageMaker file in 800- by 800-dpi 
resolution using PostScript Level 2, 12- 
point Gothic type, on letter-size paper, in 
landscape orientation. At the same time, 
another client on the network could click 
on the Print command and automatically 
evoke an entirely different setup. 

VPT follows the client/server model: 

The VPT-equipped printer is the server, 
and the computers that send It jobs are 
clients, each appearing as a separate net¬ 
work node. By default, the NOS (network operating system! handles queuing 
and prioritization; alternatively, you could use middle-management systems 
to provide print-queuing and spooling services. 

Dataproducts’ VPT associates ail of a printer's user-configurable parameters 
as 64 virtual ports, thus performing an elaborate form of emulation switch¬ 
ing. VPT can also give you access to printer features that aren't selectable in 
your host-resident drivers. 

And while VPT gives a network user the flexibility to configure a network 
printer as If it were his or her own personal printer, a network administrator 
can use VPT as an SNMP management utility that forces people to access print¬ 
ers in certain ways. For example, an administrator can set up a virtual print¬ 
er so that only certain network users have access to certain trays. VPT also 
includes resource accounting, which enables an administrator to discern 
who is printing what, how many copies, and how often. 

Dataproducts' VPT concurerttly supports such protocols as TCP/IP, Apple 
EtherTalli, Novell IPX, Token Ring, and Digital's LAT (Ethernet only). It supports 
more than 20 operating systems, including VMS, NetWare, LAN Manager, 
Windows, Windows NT, and 12 versions of Unix. 


VPT 3.0 SUPPORTS: 


• LocalTalk 

• Bidirectional IEEE 1284 {parallel) 

• RS-232/RS-422 (serial) 

• 10Base T/10Base-2 (Ethernet) 
DEC LAT services 

IPX services (Novell NetWare) 
Ether Talk 
TCP/IP services 

• UTP/STP Token Ring 
IPX 

EtherTalk 

TCP/IP 
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In addition, Dataproducts’ 
Virtual Printer Technology al¬ 
lows up to 64 different printer 
c onfigu ration s s i multaneous 1 y 
on a heteroge¬ 
neous network 
{see the text 
box “Virtual 
Printers**). In 
short, it would 
be a crime not 
to connect the 
Typhoon 20 to 
a network. The 
unit's only big 
drawback is 
its hefty $7255 
price tag. 
Following 
close behind 
the Typhoon 20 is Hewlett- 
Packard's LaserJet 4MV. Rea¬ 
sonably priced at $3549, the 
4MV can print 16 ppm at 600 
hy 600 dpi, has a maximum 
resolution of 600 by 600 dpi, 
and supports PCL5e, HPGL/ 
2, and Adobe PostScript Level 
2. The 4MV also comes with 
HP*s multiprotocol JetDirect 
card for LocalTalk and Ether¬ 
net, plus a user-configurable 
I/O buffer. The 4MV offers a 
monthly duty cycle of 35,000 
pages and a maximum input 
capacity of 850 pages. Options 
include a 42-MB internal hard 
drive, to give you access to 
Adobe Type I fonts, and a Jet- 
Direct card for Token Ring 
connectivity. 

Lexmark’s 1200- by 1200- 
dpi Optra Rx produced the 
highest-quality 
output, though 
not at spectac¬ 
ular speeds: It 
prints 16 ppm 
at 300 by 300 
dpi, but only 8 
ppm at 1200 
by 1200 dpi. 
But it compen¬ 
sates for this 
lackluster per¬ 
formance with 
truly crisp line 
drawing, read¬ 
able text in 
sizes as small as 1.5 points, and 
near-photographic-quality 
gray-scale images. Its bidirec¬ 
tional print utility allows local 
and remote printer control. An 
optional MarkNet adapter al¬ 
lows you to connect to 18 dif- 


Weigbting for 
High-Quality 



Lins sqiieony 

Fouls, and text: 
Brack un white 
White on Mack 

Drawing to edges 

Gray-scale 

Photos 

Circles 

Edge linearity 


Weighting for 
Best Overall 


PERFORMANCE 4S?i 


QUALITY 30% 


FEATURES 15% 


USABILITY 10% 


BYTE BEST 


11- TO 30-PPM LASER PRINTERS 


An ecologically sound, solid performer 


BEST OVERALL 


Kyocera Ecosys FS-3600A 


_ This 18-ppm printer was the fastest of the 11- to 30-ppm 

laser printers, producing superior PCL and PostScript per- 
YjliSpK formance results in our stand-alone and network tests. Its 
standard features include a bidirectional parallel port, 
enhanced PCL5, and automatic switching between Inputs. 
Instead of the usual toner cartridge, the FS-3600A uses a toner drum that 
is a permanent component of the printer; you replenish the toner drum 
about every 10.000 pages from a burnable toner-supply container. 




OVERALL 


m 


RITA 'S PPM 


SCORES 


PRICE 


SCORE 

PCL 

POSTSCRIPT 

PMC 

RATING 

QUALITY 

FEATURES 

USABILITY 

AS TESTED 

BEST Kyocera Ecosys FS-3600A 

8.11 

13,55 

13.36 

N/A 

18 

AAA 

AAA 

AA 

$4482 

RUNNER-UP Dataproducts Typhoon 20 

7.81 

10.98 

10.58 

9,03 

20 

AAA 

AAAA 

AAAA 

$7255 

RUNNER-UP HP La StarJet 4MV 

7,71 

10,95 

10.82 

8,63 

16 

AAAA 

AAA 

AAA 

$3549 

RUNNER UP Lexmark Optra Rx 

7,71 

5.47 

5.64 

5.20 

16 

AAAA 

AAA 

AAAA 

$2898 

RUNNER-UP QMS 16&0 Print System 

7.61 

10.59 

9.95 

9.12 

16 

AAAA 

AAA 

AAA 

$4899 


For the best-looking output... 


HIGH-QUALITY 


Lexmark Optra Rx 



This 16-ppm printer, which supports 300, 600, and 1200 dpi, produced the best¬ 
looking output In this category. Lexmark designed the Optra Rx for single-user 
desktops and connected workgroups with moderate printing volumes. Its standard 
features Include enhanced PCL5, PostScript Levels 1 and 2, and auto-sensing 
between emulations and auto-switching between inputs. The Optra Rx has an 
intuitive control panel and, at 40,000 pages per month, the second-highest duty 
cycle of all the printers we tested, Options Include duplex printing and a 40MB 
hard disk. 



OVERALL 


PPM 


URL'S PPM 


SCORES 


PRKE 


SCORE 

PCL 

POSTSCRIPT 

MAC 

RATING 

QURLITY 

FEATURES 

USABILITY 

AS TESTED 

best Lexmark Optra Rx 

7.71 

5,47 

5.64 

5.20 

16 

AAAA 

AAA 

AAAA 

$2898 

RUNNER-UP QMS 1660 Print System 

7.61 

10.59 

9.95 

9.12 

16 

AAAA 

AAA 

AAA 

$4899 

RUNNER-UP Canon LBP4 260 

6.78 

8.14 

6.37 

N/A 

12 

AAAA 

AAA 

AAAA 

$2298 

RUNNER UP Apple LaserWriter 16/600 PS 

7.35 

10.35 

10.04 

9.00 

17 

AAAA 

AAA 

AAA 

$2429 

RUNNER UP Xante Accel-a-Writer 8200 

7,23 

8.66 

8,42 

7*41 

16 

AAAA 

AAAA 

AAA 

$7990 


N/A - not applicable, 

ferenl NOSes (network oper¬ 
ating systems) simultaneously. 

Selling for $2298, the DEC- 
laser 3500 is a good buy. Like 
many Digital Equipment prod¬ 
ucts, its construction is solid, 
and the 3500 comes with a 
particularly good setup guide. 
Its PCL driver lets you change 
the image-control setting from 
either the imaging-mode or man¬ 
ual-select setting to the smart- 
laser setting. This setting auto¬ 
matically selects an appropriate 
image-control setting for you. 

If you are searching for a 
workgroup printer priced un¬ 
der $2500, you should consid¬ 


er these 600- by 600-dpi laser 
printers: the Apple LaserWriter 
16/600 PS ($2429), the Canon 
LBP-1260 ($2298), and the 
Texas Instruments microLaser 
PowerPro ($1639). The Laser¬ 
Writer stands out with 8 MB 
of standard RAM and a 17-ppm 
engine rating. 

Reliability is another impor¬ 
tant consideration when choos¬ 
ing a printer. Although most of 
the units in this review come 
with one-year warranties on 
parls and labor, Canon's LBP- 
1260 includes a two-year war¬ 
ranty on parts and labor, and 
Lexmark’s Optra Rx and Ap- 


KEY 

Ratings franrt 1 to 4: 

A is the lowest: 
▲aaa is the highest. 


pie's LaserWriter 16/600 PS 
both include one-year war¬ 
ranties on parts and labor, as 
well as free freight to and from 
the repair center, 

A new printer that missed 
our testing deadline is the QMS 
1660E Print System. While the 
current 1660 configuration 
ships standard with LocalTalk 
and offers Ethernet as an op¬ 
tion, the 1660E ships standard 
with Ethernet and offers Local- 
Talk as an option. 
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Price vs. Performance and Features 


These charts depict the ratios of the general overall scores la 
and usability} to the prices for the printers as tested. See the 
configurations and to look for the specific features you need. 


weighted combination of perform a nee r quality, features, 
Roll Call (on pages 168 to 171J to discern the as-tested 


6- TO 10-PPM LASER PRINTERS 



Price as tested (U S. S) 


m 

DEC 5100 

# Kyocera 160QA 

ik 

QMS 1Q6D 


i 

MTT90G8 

y 

Xante 1200 

A 

Fujilsu BOQQ 

4 ned ser: i 




11- TO 30-PPM LASER PRINTERS 


s 9 

I a 

I 7 

£ 6 
C 
0 
<5 






A 






* 

■ 


1 



A 

4 



t 







1000 2000 3000 4000 5000 6000 7000 0000 
Price as tested (lt,5. S) 


■ 

Apple iSi'flOO 


HP -1MV 

TI PowerPno 

& 

Canon 1260 

4 

Kyocera 3G00A 

* Xante B20C 

A 

Dataproducts 20 

A 

Lexmark Gptea 


♦ 

DEC 3SD0 

Y 

□Msioeo 



COLOR INK-JET PRINTERS 


4,5 


4,25 


co 4 

<D 

O 3,75 


3 5 
3,25 






m 


A 














* 






500 1000 1500 2000 

Price as tested fU,S. $) 


9 Phaser 1AO # Lexmark lie; ■ DEC 120k: 
• DEC 52G* *c Canpn Ar Canon 4QQP 

A Epson Stylus Color 


COLOR LASER PRINTERS 


0 4 . 


2000 4000 5000 0000 1GOOO 12000 

Price as tested (U.S. $} 


■ HP LaserJet a Phaser £30 

• QMS rrsagwolor 


HONORABLE MENTIONS 




The Dataproducts 
Typhoon 20 offers 
multiple paper-handling 
options. The Typhoon 
we tested has Lhree 250- 
sheet paper trays and 
supports paper sizes 
from letter to B5. It also 
has a manual-feed Lray 
for postcards, heavy paper stock* and adhesive labels. An 
optional multimedia feeder inserts stacks of envelopes— 
which* in most printers* must he inserted one at a time—and 
a face-up exit tray spares transparencies from being curled by 
the primer’s rollers* The 20-ppm laser printer, which supports 
resolutions of up to 800 dpi in PostScript mode* has an 
intuitive control panel and is capable of 
churning out 50,000 pages per 
month. 


Epson’s Stylus 
Color Ink Jet Printer 

lets you know where you 
stand. The Epson Spool 
<4 Manager utility icon appears 


on-screen when you send data to the printer, if you double¬ 
click on this icon, a dialog box appears, informing you of the 
status of the print job, including details of the current page. 
Nested menus let you hold print jobs, reorder them for later 
printing, or delete them. Another nice feature is that you don't 
have to swap color and monochrome cartridges; both are 
installed at all times. 


The DECIaser 3500 is one or the few printers around 

(hot let you edit watermarks^ the superimposed text controlled 
by the driver on your final output. If you’re not in love with 
your confidential or 
drafl watermark* you 
can open the DECIaser 
3500’s printer-setup 
utility and change the 
text* font* size* angle* 
percentage of gray, 
and x%y position of a 
watermark. This 12-ppm workgroup laser printer provides 
many ways to improve the quality of output; its SmartLascr 
imaging feature analyzes all your print jobs and chooses 
the best of three imaging modes (spreadsheets and tables, 
presentations* and entire page as graphic) for the job. 
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For 1200 dpi printing, 
there’s really only 
one choice. 
There are, however, 
several options. 


The new Optra family 
from Lexmark. 


^3 

^ 1 


flii • 

—— 

| r 



— 1 

fijS--. 




At Lexmark, we don’t limit top-of-the-line features 
to our top-of-the-line printers. 

The new Optra™ family is the First full line of network- 
ready, desktop laser printers capable of true 1200 x 1200 
dpi*printing. Each Optra laser printer, from 
the extremely affordable 12 ppm Optra R to the 
nSK? extremely powerful 16 ppm Optra Lxi, delivers 
four times the sharpness of ordinary 600 dpi printers. 

No matter which option you choose, our break¬ 
through MarkVision" printer utility is standard. Users 
and LAN managers can control and configure every 
Optra on the network, and monitor job statistics, right 
from Windows'"or Macintosh workstations. 


PostScript" Level 2 and enhanced PCL’ 5 emulations 
are also standard. Which means that every Optra prints 
incredibly sharp graphics and beautiful, crisp text from 
virtually any of your applications. 

All this value and innovation from Lexmark, a 
former division of IBM. For more information, call us 
at 1800 891-0399, ext. 231. 

Thanks to the new Optra family, you can choose 
the best printer, rather than the best compromise, 

Lexm^vrk 

Advancing The Art Of Printing 




*1200 flpf reQunss additional memory tor oomplgx Ties. Ljexmartt pnxiucts are manufactured under tne ISO 90G£ approved queiitv process 1>io Energy Star emblem does not represent ERA endorsement of any product cr 
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LAB REPORT: PRINTERS 


SOLID, MIDRANGE PRINTERS 

6- TO 10-PPM LASERS 


MULTIFUNCTIONAL PERIPHERALS 

if you 1 re short on floor space and need a printer, a fax machine, a copter, and a scan¬ 
ner, then you're a likely candidate for the Swiss Amsy knife of office machines: an MFP 
(multifunctional peripheral). Often called hydras, these multiheaded printers are 
growing in demand in the SOHO (small office/home office) market—or anywhere 
you need a single peripheral that can do it all. MFPs represent the inevitable evolu¬ 
tion of the SOHO printer market—the convergence of office peripherals—because 
scanners, copies, printers, and 
fax machines all use similar pa¬ 
per-marking engines. 

During the early 1990s, 
most MFP products were fast, 
expensive machines aimed at 
the high end of the market, 
hut in 1994, one-stop periph¬ 
erals with affordable prices 
emerged for the SOHO mar¬ 
ket. 615 Strategic Decisions 
analyst Barry Tepper reports 
that you can purchase Hew¬ 
lett-Packard's top-setling Of¬ 
ficeJet for $795, while a plain- 
paper fax machine, an ink-jet 
printer, and a personal copier cost more than $1000 if yon purchase them all 
separately. 

Notable printer vendors, such as Canon USA, Okidata, QMS, Ricoh, Toshiba, 
and Xerox, offer hydras of varying stripes. The HP OfficeJet is a monochrome 
DeskJet ink-jet printer with a 9600-bps modem; it can also scan and fax documents. 
Toshiba's TF505, a $2399 4-ppm laser printer, also serves as a scanner, a plain- 
paper fax machine, and a copier. To print documents on Hie TF505 from a PC, you 
must install Toshiba's Windows-based I mage Vision III Print Manager and connect 
the TF505 to a host system with a bidirectional parallel cable. 

To push the MFP market forward and to obviate the need for proprietary inter¬ 
faces, the MFPA (Multifunction Printer Association) is promoting support for its MFP1 
(Multifunction Peripheral Interface]. Completed as an interim standard in Febru¬ 
ary, the MFPI standard provides a non proprietary API for controlling MFPs. The pro¬ 
posed international standard is tailored to be compatible with Microsoft's propri¬ 
etary MAW (Microsoft At Work) standard and is based on a similar concept, but 
Microsoft has yet to embrace MFPI. It is also questionable whether Microsoft is ac¬ 
tively supporting MAW anymore. Novell reports that its set of technologies called 
NEST (Novell Embedded Systems Technology], for controlling peripherals on a 
NetWare LAN, will be compatible with MFPI. 



The Toshiba TF505 is a small printer that also has the 
abiNty to handle scans, copies, and faxes. 


W e tested eight 6- to 10- 
ppm laser printers, which 
are well suited for stand¬ 
alone use and for small 
workgroups. These units print text 
and graphics in highly acceptable 
quality—better than just adequate. 

All but Fujitsu’s 300- by 300-dpi 
FrintPartner 8000. Kyocera 1 s 600- 
by 1200-dpi Ecosys FS-1600A, and 
Xante's 1200 by 1200 LaserPress 
1200 offer maximum print resolu¬ 
tions of 600 by 600 dpi. The Laser- 
Press 1200 outputs near- type set-qual¬ 
ity text All but one. the inexpensive 
NEC Superscript 660i T offer either 
a standard or optional nctwork/Lo- 
calTalk interface* They all come with 
PCL5 and offer standard or optional 
PostScript We requested that ven¬ 
dors ship their 6- to 10-ppm laser 
printers to us with a minimum of 4 
MB of RAM. 

The best-overall rating for this 
group went to QMS’s 1060 Print Sys¬ 
tem. The 1G60 T with a manufactur¬ 
er’s rated speed of 10 ppm. produced 
the fastest PCL and Mac performance 
results and finished second in our 
PostScript performance tests, in the 
PCL raw-text test, the QMS 1060 
printed approximately 8,7 ppm at 300 
dpi. This 600- by 600-dp i unit also 
offers above-average output quality. 

With a $2399 price tag, the 1060 
ships with PCL5 t PostScript Levels 1 
and 2, and SCSI and LocalTaik con¬ 
nections. Ethernet and Token Ring 
interfaces are optional. It offers a 
monthly duty cycle of 10,000 pages 
and a maximum input capacity of 
1150 pages. 

The Kyocera Ecosys FS-I6G0A 
placed second overall. The FS-1600A 
is a 10-ppm printer with a maximum 
true resolution of 600 by ! 200; it de¬ 
livered the fastest PostScript score 
in this category and the second-fastest PCL scores. The unit 
we tested had a list price of $2464. 

The FS-1600A ships with PCL5e standard and provides 
PostScript Level l as a $289 option. LocalTaik, Token Ring, 
and Ethernet interfaces are also optional. The FS-160QA of¬ 
fers a monthly duty cycle of 25,000 pages, which is the high¬ 
est in this group. 


The printer’s ecologically sound toner contains ceramic 
particles that continuously clean and polish the drum; Ky¬ 
ocera claims that, because you never need to purchase actual 
cartridges, the resulting cost per page is an outstandingly low 
7 cents. A long-life fuse in the processor reduces power con¬ 
sumption, admitting the FS-1600A into the ERA Energy Star 
program. 
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13 Y T K BEST 


The DEClaser 5100 distin¬ 
guished itself with the third- 
highest overall rating, the top 
rating in the under-$2000 price 
range, and the best-overall 
quality score, thanks in part to 
an image-enhancement feature 
for PostScript. This 600- by 
600-dpi, 8-ppm printer is a 
bargain at $1599, and it comes 
standard with an envelope feed¬ 
er, LocalTalk, Enhanced PCL5, 
and Adobe PostScript Level 2, 
including 115 scalable fonts. 
Font expansion is available 
through PCMCIA slots or via 
an optional hard disk. The 
printer has a monthly duty cy¬ 
cle of 20,000 pages and a max¬ 
imum input capacity of 850 
pages in three trays. 

The Xante LaserPress 1200 
was the only 1200- by 1200- 
dpi printer in this group. It 
produces crisp 
lines and text 
and beautiful 
gray-scale im¬ 
ages; however, 
the lack of a 
print-density- 
control feature 
caused it to 
suffer in our 
white-on-black 
quality test, a 
test with which 
other printers 
had some de¬ 
gree of difficulty as well. 

Designed to provide output 
for anything ranging from basic 
office draft documents to near- 
typeset-quality images, the 
LaserPress 1200 was the most 
fully featured product in the 
6- to 10-ppm range. Rated at 8 
ppm, its base configuration in¬ 
cludes 24 MB of RAM (it can 
hold 64 MB), a multipurpose 
sheet feeder, PCL5, PostScript 
and HPGL/7475A drivers, and 
LocalTalk, SCSI-1, and Ether¬ 
net connections. 

If you’re looking for a per¬ 
sonal, stand-alone printer, the 
low-priced NEC Superscript 
660i might fit the bill. This 6- 
ppm. 600- by 600-dpi printer 
provides only one interface—a 
bidirectional parallel port—but 
the 2-MB base model costs just 
$799. The unit we tested had 
6 MB. Because NEC doesn’t 
sell memory for its printers, the 
$999 price quoted for the 6- 


Weighting for 
Best Overall 
and Low-Cost 



6-TO 10-PPM LASER PRINTERS 


For modest workgroups... 


BEST OVERALL 


QMS 1060 Print System 


tm 


This 10-ppm, 600-dpi printer offers four resident emulations: 

PCL5, PostScript Levels 1 and 2. HPGL, and Lineprinter. with auto¬ 
sensing between emulations. You can print on a variety of paper 
sizes with the 1060, including letter, legal, executive, A4, B5-IS0, 
envelopes, and postcards. The 1060 comes standard with 
simultaneously active parallel, serial, and LocalTalk interfaces, plus two op¬ 
tional network interfaces. Also optional are PCMCIA slots for font cards and 
hard disk support. The 1060 supports up to 64 MB of RAM, provides a base 
tray capacity of 500 sheets (the highest of this group), and can hold three input trays. 





OVERALL 


PPNI 


MFR.'S PPM 


SCORES 


PRICE 



SCORE 

PCL 

POSTSCRIPT 

MAC 

RATING 

QUALITY 

FEATURES 

USABILITY 

AS TESTED 

BEST 

QMS 1060 Print System 

6.58 

7.92 

7.34 

6.39 

10 

AAAA 

AAA 

AAA 

$2399 

RUNNER-UP 

Kyocera Ecosys FS-1600A 

6.36 

7.81 

7.76 

5.98 

10 

AAA 

AAA 

AAA 

$2464 

I 

1 

Digital DEClaser 5100 

6.25 

6.05 

5.56 

5.36 

8 

AAAA 

AAA 

AAAA 

$1599 

RUNNER-UP 

Mannesmann Tally T9008 Laser 5.70 

6.21 

N/A 

N/A 

8 

AAA 

AAA 

AAA 

$1768 

RUNNER-UP 

Epson ActionLaser 1600 

5.62 

5.37 

N/A 

N/A 

6 

AAAA 

AAA 

AAAA 

$1199 


For budgets under $2000... 


LOW-COST 


DEClaser 5100 


The DEClaser 5100, priced at $1599 as tested, was the overall winner among the 
6- to 10-ppm lasers in the under-$2000 range. Digital designed this printer with small 
workgroups in mind. It supports Adobe PostScript Level 2 and Enhanced PCL5; auto¬ 
sensing between emulations; simultaneous support of serial, parallel, and LocalTalk 
ports and an optional Ethernet port; font expansion through PCMCIA slots; and an 
optional hard drive for storing additional fonts. The DEClaser 5100 also earned the 
highest quality rating in the 6- to 10-ppm laser category. You can configure the unit's 
bidirectional driver to alert you of the printer's status with either visual effects or sound effects, including 
a male or female voice. 




OVERALL 


PPM 


MFR/SPPM 


SCORES 


PRICE 


SCORE 

PCL 

POSTSCRIPT 

MAC 

RATING 

QUALITY 

FEATURES 

USABILITY 

AS TESTED 

BEST Digital DEClaser 5100 

6.25 

6.05 

5.56 

5.36 

8 

AAAA 

AAA 

AAAA 

$1599 

RUNNER-UP Mannesmann Tally T9008 Laser 

5.70 

6.21 

N/A 

N/A 

8 

AAA 

AAA 

AAA 

$1768 

RUNNER-UP Epson ActionLaser 1600 

5.62 

5.37 

N/A 

N/A 

6 

AAAA 

AAA 

AAAA 

$1199 

RUNNER UP Fujitsu PrintPartner 8000 

5.41 

6.37 

N/A 

N/A 

8 

AAA 

AA 

AAA 

$1186 

RUNNER-UP NEC Superscript 660i 

5.15 

4.73 

N/A 

N/A 

6 

AAA 

AA 

AAA 

$999 


N/A = not applicable. 

MB model reflects NEC’s es¬ 
timated street price for the ad¬ 
ditional RAM. 

The Superscript 660i ships 
with PCL5e and GDI emula¬ 
tions, and there’s a PostScript 
Level 2 option available for 
$99. In GDI mode, you can add 
one of three colors to your doc¬ 
ument, but to do so you must 
purchase a color cartridge. 

Other printers in this cate¬ 
gory selling for under $2000 
include the Epson ActionLaser 
1600 ($1199 with 4 MB of 
RAM), the Fujitsu PrintPart- 
ner 8000 ($1186 with 5 MB), 


and the Mannesmann Tally 
T9008 Laser ($1768 with 6 
MB). The 6-ppm, 600- by 600- 
dpi ActionLaser 1600 has a 
bidirectional parallel interface 
and PCL5e. LocalTalk, Ether¬ 
net, and PostScript Level 2 are 
optional. The PrintPartner 8000 
is a 16-pound, 300- by 300-dpi, 
8-ppm printer that ships stan¬ 
dard with PCL5 and offers Lo¬ 
calTalk, Ethernet, and Post¬ 
Script Level 1 as options. The 
T9008 Laser is an 8-ppm, 600- 
dpi, PCL5e unit that provides 
optional LocalTalk, Ethernet, 
Token Ring, and PostScript 


KEY 

Ratings from 1 to 4: 

A Is tbe lowest; 
AAAA is the highest. 


Level 2 support. 

A new printer in this group 
that missed our testing dead¬ 
line is the QMS 1060E Print 
System. Announced in Janu¬ 
ary, it costs the same as the 
QMS 1060 that we tested: 
$2399. The 1060 ships stan¬ 
dard with LocalTalk and offers 
an Ethernet interface as an op¬ 
tion, whereas the 1060E ships 
standard with Ethernet and of¬ 
fers LocalTalk as an option. 
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Color Ink-Jets 


U nless you really need the quality of a color laser print¬ 
er, why not cut your expenses with one of the seven 
color ink-jets reviewed here? The idea of buying a 
color ink-jet for only $100 or so more than the price 
of a monochrome ink-jet printer is indisputably appealing. 

Most of these color ink-jets are considerably smaller, less 
expensive, and slower than the lasers we tested for this report, 
but they provide better quality and quieter operation than 
dot-matrix printers. Their main attraction is that they offer 
color at reasonable prices. We tested seven color ink-jets, 
which range in price from $355 to just over $2000. 

We awarded the best-overall color ink-jet moniker to 
Tektronix’s Phaser 140. The 140 is the only PostScript 
printer—and the only one to offer an optional Ethernet 
interface—in this category. Its as-tested price of $2091 
makes it the most expensive of the color ink-jets, but if 
you’re looking for quality, it’s worth it. With a resolu¬ 
tion of 360 by 360 dpi, the Phaser 140 takes its time and 
produces color output comparable to—but for thousands of 
dollars less than—the least expensive color laser we tested. Its 
monochrome quality was also comparable to that of most of 
the monochrome laser printers we tested. 

The Phaser 140 can print on plain, coated, or glossy paper and 
on transparencies (we used the glossy paper provided by Tek¬ 
tronix). You can print on legal-size paper by upgrading the 
printer from its standard 8-MB configuration to a 12-MB one. 
The Phaser 140’s trade-off for quality is speed—or lack thereof. 
In fact, it was one of the slowest color ink-jets we tested. 

Epson’s Stylus Color Ink Jet and Digital’s colorwriter 520ic 
tied for second place. At 720 by 720 dpi, the Epson Stylus has 
the highest addressability in this category. Its second-place sta¬ 
tus was due not just to its outstanding quality but also to its 
all-around solid showing in our quality, features, and usabil¬ 
ity analyses. The Stylus printer software offers many options 
for optimizing the quality of output and for monitoring print 
jobs. You can print on plain paper at 360 dpi on the Stylus; 
special coated paper is required for 720-dpi resolution. 

The Digital colorwriter 520ic attained the fastest perfor¬ 
mance results in the group; it has a 5-ppm rating for mono¬ 
chrome output and a 0.3-ppm rating for color output. An RS- 



The easy accessibility of the Phaser 140‘s ink 
cartridges (left), along with its high-quality output 
(above), gives the 140 our top rating in its class. 


232 port is optional. The colorwriter 520ic supports the HP 
Desldet 5(X)/500C/550C emulation and up to two output trays 
for a maximum paper capacity of 300 sheets (twice as many 
as its closest competitor in the paper-capacity category). 

At $355, Digital’s lower-end colorwriter 120ic is the least 
expensive color ink-jet we tested, and it posted the second- 
fastest performance and the best usability scores. Its mono¬ 
chrome speed is rated at 2 ppm, and its color is rated at 0.3 
ppm. It has a relatively low maximum input capacity of 70 
pages and offers parallel input only. Weighing in at 8.3 pounds 
and sporting a small footprint (about 14 by 14 by 11 inches), 
the colorwriter 120ic is a good candidate for road trips. 

The fourth-ranked Lexmark Exec Jet lie is a 3(X)- by 300-dpi 
printer priced at $379 with a monochrome speed rating of 3 
ppm. Its color output is rated at 2.5 to 7 minutes per page, 
not pages per minute. 

The two Canon ink-jets we tested were easy to operate. They 
both come with a laminated quick-start guide for easy setup 
and extensive on-line Windows-based help that includes point¬ 
ers for setup, use, maintenance, and troubleshooting. The BJC- 
600e offers the second-best quality rating and has a price of 
$549. It has a 3-ppm rating for monochrome output and a 1- 

ppm rating for color out- 


BEST OVERALL—TEKTRONIX PHASER 140 

If you're looking for excellent monochrome and color quality from an ink-jet, the Phaser 140 pro- 
vides it. This 360 by 360-dpi color ink-jet has built-in Adobe PostScript Level 1 and 2 support, 
comes with parallel and LocalTalk ports, and offers Ethernet as an option. Designed for work¬ 
groups, its networking ports work simultaneously. The Phaser 140 comes standard with 17 resident 
fonts and 8 MB of RAM. It does high-quality printing on plain, coated, and glossy paper and transparencies, and, 
if you add a 4-MB RAM upgrade, on legal paper as well. It’s a bit slow, but quality takes time. 



OVERALL 


PPM 


MFR.'S PPM 


SCORES 


PRICE 


SCORE 

PCI 

POSTSCRIPT 

MAC 

RATING 

QUALITY 

FEATURES 

USABILITY 

AS TESTED 

Tektronix Phaser 140 

4.31 

N/A 

1.11 

N/A 

2 

AAAA 

AAA 

AAAA 

$2091 

Digital colorwriter 520ic 

4.06 

4.13 

N/A 

N/A 

5 

AA 

AA 

AAAA 

$449 

Epson Stylus Color Ink Jet 

4.06 

2.47 

N/A 

N/A 

2-3 

AAA 

AAA 

AAAA 

$699 

Lexmark ExecJet lie 

4.03 

2.69 

N/A 

N/A 

3 

AAA 

AA 

AAA 

$379 


Key: Ratings from 1 to 4: ▲ Is the lowest; AAAA ts the highest. N/A = not applicable. 


put. The $399 BJC-4(XX) 
offers a 5-ppm mono¬ 
chrome rating and a 0.8- 
ppm rating for color. 

Apple’s Color Style- 
writer 2400 was sub¬ 
mitted to us for testing, 
but we weren’t able to 
compare it to the oth¬ 
ers in this report be¬ 
cause it was the sole 
Macintosh-only printer 
in our roundup. How¬ 
ever, we can vouch for 
Apple’s reputation for 
making solid and reli¬ 
able printers. 
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Our Color 

But the features that come with it will. 

Now QMS can add color and life to your documents for just $4,999. 

LASER PRICE 

The QMS magicolor® LX Laser Printer—high resolution text output and 
automatic color optimization that make your documents as professional as you are. 

WON’T BLOW 

Plus, CrownNet™ multiplatform connectivity and Crown® multitasking technology 
increase your productivity without sacrificing quality. 

YOU AWW 


For a difference you can see, at a price you can afford, 
call 800 841-0760 Dept. 5052 today. 


QMS 


Outperform The Very Best. 



For service on QMS or other products, call 800 762-8894 (U.S.) • Q-Fax 800 633-7213 • Canada 800 263-5508 

QMS. the QMS logo, magwolor, CrownNet ind Crown trademark ar regions! trademark! of QMS, Inc. One Magnum Fw. Mobile. AL 36618, 334 633-4300. 
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Color Lasers 


C olor laser printers are targeted toward business work¬ 
groups that require fast, professional output that con¬ 
tains some spot color for logos, charts, and business 
graphics. Photo-realistic dye-sublimation printers and 
thermal-wax-transfer devices are still more appropriate for 
advertising, sales, and marketing departments; artists; and 
professional photographers. A color laser printer can easily set 
you back five figures, but recent introductions of some low¬ 
er-cost models aimed at the general-business market are in¬ 
creasing the volume for manufacturers and broadening their 
appeal. 

We tested four color lasers: the HP Color LaserJet, the 
QMS magicolor Laser Printer, the Tektronix Phaser 540, and 
the Xerox 4900 Color Laser Printer. All are capable of mono¬ 
chrome and four-color output; support both PCL5 and Post¬ 
Script; offer LocalTalk, Ethernet, and Token Ring interfaces; 
and support auto-switching between inputs and auto-sensing 
between emulations. All four printers can produce high-qual¬ 
ity color documents on regular copier-type paper. 

The Xerox 4900 produced the highest-quality output of 
the four. This 1200- by 300-dpi printer was able to produce 
saturated colors and fine dithering patterns with no bleeding 
in our color-quality tests. Our Colortron colorimeter-based test 
results indicate that the Xerox 4900 produces the most con¬ 
sistent colors. 

Priced at $9444. the 4900 has a speed rating of 12 ppm for 
monochrome output and 3 ppm for full color. The unit also 
offers an optional “media server/’ a 3!4-inch floppy drive that 
allows users who are not on a network to print PostScript, PCL, 
or EPS (Encapsulated PostScript) files directly from a floppy 
disk. 

Our first runner-up in this group was the QMS magicolor 
Laser Printer. The model that we tested came with 28 MB of 
RAM to support its print resolution of 600 by 600 dpi; the 
same model configured with 12 MB of RAM can supply a 
print resolution of only 600 by 300 dpi. The $8999 QMS 
magicolor has a monochrome rating of 8 ppm and a color 
rating of 2 ppm. Parallel, serial, SCSI, and LocalTalk inputs 
are standard; Ethernet and Token Ring inputs, plus PostScript 
and PCL5, are optional. 

HP’s Color LaserJet was the fastest performer of the group. 



The Xerox 4900, showing its color toner 
cartridges and internal floppy drive. 


1 ^ vTl BEST OVERALL—XEROX 4900 COLOR LASER PRINTER 

The Xerox 4900 provides four-color printing at speeds of up to 3 ppm and monochrome output 
at rates up to 12 ppm. It ships standard with Adobe PostScript Level 1 and 2 and PCL5 
support; it has a maximum resolution of 1200 by 300 dpi. Serial, parallel, and LocalTalk 
interfaces can all be simultaneously active, with auto-sensing and auto-switching both standard. 
Ethernet and Token Ring interfaces are options. 



OVERALL 


PPM 


MFR.’S PPM 


SCORES 


PRICE 


SCORE 

PCL 

POSTSCRIPT 

MAC 

RATING 

QUALITY 

FEATURES 

USABILITY 

AS TESTED 

Xerox 4900 Color Laser Printer 

5.73 

4.34 

5.02 

3.47 

12 

▲▲▲A 

AAA 

AAA 

$9444 

QMS magicolor Laser Printer 

5.23 

N/A 

3.93 

3.68 

8 

AAA 

AAA 

AAA 

S8999 

HP Color LaserJet 

5.12 

5.69 

5.31 

5.07 

10 

AAA 

AA 

AAA 

$7604 

Tektronix Phaser 540 

4.58 

N/A 

2.53 

N/A 

14 

AAA 

AAA 

AAA 

$10,785 


Key: Ratings from 1 to 4: A is the lowest; AAAA is the highest. N/A = not applicable. 


Rated at 10 ppm for 
monochrome output 
and 2 ppm for col¬ 
or, the $7604 Color 
LaserJet was also 
the least expensive 
color laser printer. 

Its monochrome- 
output quality was 
basically equivalent 
to that of a mono¬ 
chrome laser, except 
for its not-too-im- 
pressive gray-scale 
images. Its color- 
test pages showed 
rough dithering pat¬ 
terns. The Color LaserJet comes with a bidirectional parallel 
port and an MIO (modular I/O) slot. Optional inputs include 
serial, LocalTalk, Ethernet, and Token Ring. HP’s Enhanced 
PCL5 with color is standard, and PostScript Level 2 is a $799 
option. 

Tektronix’s Phaser 540 produced color quality that was 
second only to that of the Xerox 4900. The Phaser 540 pro¬ 
duced brilliant colors and fine dithering patterns on all our 
color-test pages. It also produced the widest range of colors. 
At $10,785, the Phaser 540 is the most expensive color laser 
printer we tested. The Phaser 540 has a maximum print reso¬ 
lution of 600 by 600 dpi and is rated at 14 ppm for mono¬ 
chrome output and VA ppm for color. It also offers an op¬ 
tional flatbed color photocopier. 

These color laser printers are large: All fall into the 85- to 
100-pound range. Expect to take a couple of hours for setup 
time, and be sure to follow the directions carefully. Pay spe¬ 
cial attention to the toner installation to avoid spills and future 
print-quality problems. A service technician set up the QMS 
magicolor for us, in compliance with the manufacturer’s stan¬ 
dard recommendations. 

There’s always one in every crowd: QMS’s magicolor Plus 
Laser Printer missed our deadline for testing for inclusion 
in this report. Announced in January, this 600- by 600-dpi 

color laser printer has 
an entirely different 
printer engine than the 
QMS magicolor unit 
that we tested for this 
review, and it has a 3- 
ppm color-output rat¬ 
ing and a 12-ppm rat¬ 
ing for monochrome 
output. If you’re real¬ 
ly curious about this 
particular model, we 
suggest that you con¬ 
tact a dealer for per¬ 
formance specifica¬ 
tions and check out its 
features yourself. 
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Samsung monitors. 

Designe d from your point of view. 



1995 

Mutual Funds 
Investment 
Forecast 


SyncMaster 17GLi. 

Today's applications demand more from 
your monitor. That's why Samsung created 
the GLi Series monitors. The/ work the 
way you do. 

Performance is only part of the reason 
to buy a new 17-inch SyncMaster monitor. 
It has big, bright, crisp, clear images that 
you can depend on year after year. 

Simplicity is also important. 

The GLi Series offers Plug and Play’ 
compatibility, so you can get right to 
work. Its intuitive controls and on-screen 
programming keep concentration 
where it belongs - on the job. 

Plus, Samsung delivers outstanding 
Value - in the comfort of a three-year 
warranty, and the satisfaction of a 
competitive price. 

If you take your work seriously, 
think about an exceptional monitor. 
Think about the SyncMaster 17GLi. 

After all, it's your point of view. 

Call 1-800-933-4110 or use fax- 
on-demandat 1-800-229-2239 
for more information. 


SyncMaster 



Flat Square CRT 
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17' 


.28 


PC Compatibility 

1280x1024 

1280 xl024@6C Hz 

Mac Compatibility 

1024x768€75Hz 


Color Temperature Selection 
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Circle 164 on Inquiry Card. 






































LAB REPORT: PRINTERS 


How We Tested 


MEASURING COLOR 

We’re using a new test to measure the 
range and consistency of colors that print¬ 
ers produce, using an internationally de¬ 
veloped standard called CIE Lab, which 
defines color numerically. Each letter in 
the word Lab refers to a value: The L val¬ 
ue indicates how light an object’s color 
is; the a value indicates where an object’s 
color falls on a red-to-green scale; and 
the b value indicates where an object’s color falls on a yellow-to-blue scale. 

We began by using Adobe Photoshop 3.0 to produce pages with solid blocks of 
cyan, magenta, yellow, red, green, and blue from each printer. We then set the Mac¬ 
intosh-based Colortron colorimeter, from Light Source Computer Images (Larkspur, 
CA), on the colored output (taking readings at five specific points of three sheets 
per color) to determine the Lab values of these test pages. By plugging these 
values into a formula, we arrive at a score reflecting each printer’s ability to con¬ 
sistently reproduce individual colors. We arrive at a second score that indicates 
the gamut, or the range, of colors each printer can produce. 

Of the four color laser printers we tested, our results indicate that the Xerox 4900 
Color Laser Printer reproduces colors the most consistently. The Tektronix Phas¬ 
er 540 reproduces the largest range of colors. 



O ur test suite enables us to evalu¬ 
ate a printer’s performance (i.c., 
speed), quality of printed output 
(with separate tests for mono¬ 
chrome and color), usability, and features. 
We test and score each of these elements 
separately, and then we compute the over¬ 
all scores by assigning a weight to each 
element. We assign weights as follows: 45 
percent for performance, 30 percent for 
quality, 15 percent for features, and 10 
percent for usability. 

We used a Compaq Deskpro 66M 
loaded with MS-DOS 6.2 and Windows 
3.1 for the PC platform. We connected 
printers that arrived with Macintosh ports 
to a Quadra 640AV running System 7.1. 
We used the printer drivers that vendors 
either supplied or recommended, Lind we 
disabled print servers, spoolers, and buff¬ 
ers during performance testing. 

PERFORMANCE 

NSTL’s performance tests measure the 
speed at which a printer can produce 
six different elements: dense text, sparse 
text, bit-mapped images, monochrome 
graphics, color graphics, and a mini¬ 
mum of two fonts. We test in three dif¬ 
ferent ways for each platform: in the 
lowest and highest PCL resolutions (ex¬ 
cept for the Mac platform) and in the 
highest-resolution PostScript that each 
printer supports. The three platforms we 
tested this month were DOS/Windows, 
Macintosh, and a Novell NetWare 3.12 
Ethernet environment. 

We do a minimum of two test runs; if 
the results from two runs are not consis¬ 
tent, we perform a third run. If questions 
arise, we work with the manufacturer- 
designated technical-support person un¬ 
til we’re confident the printer is set up 
correctly and is operating normally. 

Text tests. The dense-text test requires 
printing a 2-KB file of ASCII text with 
little white space. Performance in this 
test correlates to raw speed, since there 
are no fonts or graphics for the printer to 
interpret. A second test document, de¬ 
signed to simulate the printing of in¬ 
voices and forms, consists of ASCII text 
blocks broken up by interspersed areas 
of white space. 

Graphics tests. The graphics tests use 
bit-mapped images to simulate documents 
with custom fonts and screen shots. These 
tests help us determine how efficiently 
each printer communicates with a com¬ 


puter. One test measures a printer's abil¬ 
ity to draw complex lines and filled ar¬ 
eas. A second test concentrates on pro¬ 
ducing curves and gray scales. 

Font test. We use the font test to mea¬ 
sure the speed of a printer’s processor. 
The test requires printers to create Times 
(serif) and Helvetica (sans serif) fonts 
in regular and boldface in 30 different 
point sizes. 

QUALITY, USABILITY, 
AND FEATURES 

We judge the printers for monochrome- 
output quality on a series of pages that 
include a photographic image, text in a 
wide range of sizes, and a series of hor¬ 
izontal and vertical lines. For color print¬ 
ers, we add two additional pages: We 
judge one using objective criteria, such 
as the output’s range of hues and the 
absence of smearing on fine lines. We 
judge the second page, which contains 
text and complex graphics, subjectively. 

This month we’ve introduced tests 
that let us objectively measure the con¬ 
sistency and range of printed colors (see 
the text box “Measuring Color”). We 
used these new color tests only on the 
four color laser printers. 

We compute usability scores based 
on such aspects as the ease of installing 


the ink media, the intuitiveness of the 
control panel, the ease of driver instal¬ 
lation, and the clarity and usefulness of 
the provided manuals. 

To arrive at the features score, we 
gather extensive information from ven¬ 
dors using a features questionnaire, ver¬ 
ify these responses, and then compute 
a score using our weighting system. We 
assign weights for individual features 
based on their importance and their util¬ 
ity to the targeted market. 


Contributors 

Michele Guy, Project Manager/ NSTL, led the 

testing for this project. She has conducted 
hardw are tutd softw are testing for NSTL on a 
variety of products over the past four years. 

John McDonough, Technical Writer/NSTL, 

has covered the computer industry for eight years. 
Maggi Bender is a Technical Analyst for NSTL. 
Tom Me Andrew is a Technical Analyst for NSTL. 

The Ixih Report is an ongoing collaborative project 
Iwovccn B YTE magazine and National Software Testing 
Laboratories (NSTL) BYTE magazine and NSTL are both 
operating units of McGraw-Hill, Inc. Contact the NSTL 
staff on the Internet at editors@nstl.com: at NSTL, Inc., 
Plymouth Corporate Center. Plymouth Meeting, PA 
19462: or at (610) 941-9600. Contact BYTE on the 
Internet or BIX at editors@bix.com or at (603) 924-2643. 
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PC-Guard Security Solutions 



available now 


Access control 
Boot protection 
Resource protection 
Dynamic time-out 
Encryption 


Single sign-on 
Central management 
Smart card interfaces 
DOS, Windows & OS/2 
ITSEC certified 


FULL TRANSLATION IN FRENCH AND GERMAN 


Microsoft 


SOLUTION PROVIDER 


AtUfcnrittfW by MtcraMtft 



Racal-Airtech Limited 

Meadow View House, Long Crendon, Aylesbury, 

Buckinghamshire HP18 9EQ, UK 

Telephone: +441844 201800 Fax: +44 1844 201832 


(3BBBB 

Communicating through technology 


3-Guard is a trademark of Racal-Airtech Limited. The “LAN Server Available and Ready" and “OS/2 Available and Ready" marks are trademarks of International Business Machines Corporation. 
All other named products and services are the trademarks or registered trademarks of their respective owners. 
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ROL1 

L CALL 

OF 1 

P R 1 TV T F R S 

TESTED 


VENDOR 

PRICE/ 

MEMORY 

MODEL AS TESTED 

GENERAL 

OVERALL/ 

PERFORMANCE 

SCORES 

FEATURES/ MEMORY 

USABILITY ENGINE BASE/ 

SCORES MODEL MAXIMUM 

AUTO¬ 
MAXIMUM PAGES PER SWITCHING 

RESOLUTION MINUTE BETWEEN 

HORIZONTAL/ MONOCHROME/ INPUTS/ 

VERTICAL (DPI) COLOR EMULATIONS 


Apple Computer, Inc. 

Canon Computer 
Systems, Inc. 


LaserWriter 16/600 PS 1 
LBP-1260 


$2429/8 MB 7.35/7.49 7.12/5.51 Canon ZX 8 MB/32 MB 600/600 

$2298/6 MB 6.78/5.93 6.49/7.69 Canon LBP-1260 2 MB/34 MB 600/600 


17/N/A •/• 

12/N/A 


Dataproducts Corp. 

Typhoon 20 1 

$7255/32 MB 

7.81/8.18 

7.63/7.60 

Fuji-Xerox XP-20 

8 MB/72 MB 

800/800 

2Q/N/A 

•/• 

Digital Equipment Corp. 

DECIaser 3500 113 

$2298/7 MB 

6.40/5.88 

6.46/6.83 

Fuji-Xerox XP-12 

3 MB/19 MB 

800/600 

12/N/A 


Hewlett-Packard Co. 

LaserJet 4MV 

$3549/12 MB 

7.71/8.03 

6.85/7.34 

Canon C3142S 

12 MB/44 MB 

600/600 

16/N/A 


Kyocera Electronics. Inc. Ecosys FS-3600A 

$4482/6 MB 

8.11/10.00 

5.79/4.71 

Kyocera FS-3600A 2 MB/66 MB 

600/1200 

18/N/A 

•/• 

Lexmark International, Inc. 

Optra Rx M 

$2898/12 MB 

7.71/7 J4 

6.98/8.40 

Lexmark Optra 

4 MB/64 MB 

1200/1200 

16/N/A 

•/• 

QMS, Inc. 

1660 Print System 1 

$4899/24 MB 

7.61/7.67 

6.84/7.20 

Canon BX-II 

24 MB/64 MB 

1200/600 

16/N/A 

•/• 

Texas Instruments 

microLaser PowerPro' 

$1639/6 MB 

7.01/7.01 

6.56/6.14 

Sharp JX9612 

6 MB/22 MB 

600/600 

12/N/A 

•/• 

Xante Corp. 

Accel-a-Writer 8200 ’- 4 

$7990/48 MB 

7.23/6.71 

7.71/7.06 

Canon LBP-BXII 

12 MB/64 MB 

1200/1200 

16/N/A 

•/• 

Digital Equipment Corp. 

DECIaser 5100 1 

$1599/6 MB 

6.25/4.44 

6.67/8.77 

Canon LBP-Ex 

6 MB/66 MB 

600/600 

8/N/A 

•/• 

Epson America. Inc. 

ActionLaser 1600 

$1199/4 MB 

5.62/3.84 

5.48/7.74 

Minolta 

2 MB/64 MB 

600/600 

6/N/A 

•/• 

Fujitsu Computer Products 

PrintPartner 8000' 

$1186/5 MB 

5.41/4.59 

2.58/7.00 

Fujitsu 

CA02417-B511 

1 MB/9 MB 

300/300 

8/N/A 

0/0 

Kyocera Electronics. Inc. 

Ecosys FS-1600A 

$2464/6 MB 

6.36/5.75 

5.79/6.54 

Kyocera FS-1600 

2 MB/66 MB 

600/1200 

10/N/A 

•/• 

Mannesmann Tally Corp. 

T9008 Laser ’ 4 

$1768/6 MB 

5.70/4.51 

5.51/6.37 

TEC LB3500 

2 MB/32 MB 

600/600 

8/N/A 

•/• 

NEC Technologies 

Superscript 660i 1 

$999/6 MB 

5.15/3.42 

4.35/7.57 

NEC 6601 

2 MB/50 MB 

600/600 

6/N/A 

O/Opt. 

tQMS, Inc. 

1060 Print System ' 

$2399/8 MB 

6.58/5.68 

6.85/6.94 

Minolta SP-10X 

8 MB/64 MB 

600/600 

10/N/A 

•/• 

Xante Corp. 

LaserPress 1200 M 

$7495/24 MB 

4.82/2.28 

8.03/7.66 

Toshiba TN-7270 

24 MB/64 MB 

1200/1200 

8/N/A 

•/• 



Canon Computer 

Systems, Inc. 

BJC-4000 

$399/64 KB 

3.49/0.86 

3.49/7.52 

Canon BJC-4000 

64 KB/64 KB 

720/360 

5/0.8 

0/0 

Canon Computer 

Systems, Inc. 

BJC-600e 

$549/60 KB 

3.89/1.41 

3.49/6.70 

Canon BJC-600e 

60 KB/60 KB 

720/360 

3/1 

0/0 

Digital Equipment Corp. 

colorwriter 120ic * 

$355/128 KB 

3.55/2.06 

3.31/8.33 

Olivetti JP360 

128 KB/128 KB 

300/300 

2/0.3 

0/0 

Digital Equipment Corp. 

cokMwnter 520ic * 

$449/128 KB 

4.06/4.06 

4.01/7.81 

Olivetti JP450 

128 KB/384 KB 

300/300 

5/0.3 

0/0 

Epson America. Inc. 

Stylus Color Ink Jet 

$699/64 KB 

4.06/1.83 

5.10/8.04 

Seiko Epson 
Proprietary 

64 KB/64 KB 

720/720 

2-3Z3-6 

•/• 

Lexmark International. Inc. 

ExecJet lie 9 

$379/21 KB 

4.03/1.99 

3.73/7.26 

Lexmark 4076-02C 

21 KB/1 MB 

300/300 

3/2.5-7 min. 
per page 

0/0 

i Tektronix, Inc. 

Phaser 140 

$2091/12 MB 

4.31/0.82 

5.34/8.00 

Canon 4686 

8 MB/24 MB 

360/360 

2/1 

•VO 

Hewlett-Packard Co. 

Color LaserJet 

$7604/12 MB 

5.12/4.28 

4.11/7.06 

Konica C3100A 

8 MB/72 MB 

300/300 

10/2 

•/• 

QMS. Inc. 

magicolor Laser 
Printer 14 

$8999/28 MB 

5.23/2.91 

6.73/7.23 

Hitachi SL-E 

12 MB/64 MB 

600/600 

8/2 

• • 

Tektronix, Inc. 

Phaser 540' 

$10,785/ 

32 MB 

4.58/1.87 

5.85/5.91 

KME 4676 

20 MB/52 MB 

600/600 

14/3.5 

•/• 

k Xerox Corp. 

4900 Color Laser 
Printer 1 

$9444/24 MB 

5.73/3.72 

6.88/6.71 

Hitachi 

12 MB/48 MB 

1200/300 

12/3 

•/• 

BYTE Best. •=yes; O = no; N/A = 

not applicable. All printers provide a Centronics parallel port. 






1 Comes with Hewlett-Packard PCL5 emulation. 

7 Comes with Hewlett-Packard DeskJet 500/500C/550C emulation. 
3 Comes with Hewlett-Packard PCL5C emulation. 


4 Comes with Hewlett-Packard PCL4 emulation. 

5 Optional Hewlett-Packard DeskJet 500/500C/550C emulation. 
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Dataproducts' Typhoon 8 is the 
ultimate desktop printer. With 
stunning, typeset-quality 1200 dpi 
resolution, full-bleed II" x 17” 
imaging, Adobe 
PostScript® Level 2, 

PCL 5 and camera- 
ready faxing, the 
Typhoon 8 takes laser 
printing to incredible 
new heights. 


Leave your network printing 
problems behind. 

The Typhoon 8's patented Virtual 
Printer Technology (VPT IM | 

handles multiple 
protocols and 
provides 
custom settings 
for up to 64 
users on your 
network! 



So get up to speed. 

At $5,199, we've broken the price 
barrier to the next level of 
printing. Call us today for the 
ultimate in printing performance. 


1 - 800 - 980-0374 

Ask for free print samples! 



Dataproducts 


T 'aking your printing needs by storm 


T’ 1995 Dataproducts Corporation, Dataproducts and Dataproducts with its associated Jogomark are registered trademarks 
and Typhoon and VPT are trademarks of Dataproducts Corp, PostScript is a registered trademark of Adobe Systems Inc. 

Circle 72 on Inquiry Card (RESELLERS: 73). 


ROLL, CALL OF PRINTERS TESTED 


INTERFACES PDLS 


VENDOR 

MODEL 

HTIF I 

MONTHLY DUTY CYCLE 
(PACES) 

RS-232/ 
RS-422A 

SCSI 

ETHERNET/ 
LOCRLTALK/ 
TOKEN RING 

HPCL 

POSTSCRIPT 
LEVEL 1/ 

LEVEL 2 

MAXilLfM 

NUMBER OF 

INPUT TRAYS 

LEGAL 
(8.5 k 

14 IN.) 

Apple Computer, Inc, 

LaserWriter 16/600 PS 1 

NW37,500 

mo 

• 

mm/o 

• 

om 

4 

• 

Canon Computer Systems. Inc. 

LBP-t2&0 

N/'A/20,000 

mo 

o 

Opt./Opt./O 

• 

am 

3 

• 

Dataproducts Corp, 

Typhoon 20 1 

N/A/SO.OOO 

QptJQpl. 

• 

Opt/WDpt. 

• 

om 

4 

• 

Digital Equipment Corp. 

DECtaser 3500 w 

N/A/20,000 

mm 

0 

OpljWO 

• 

mm 

3 

• 

Hewlett-Packard Co. 

LaserJet 4MV 

Hi A/35,000 

DpL/Opi 

0 

•/•/OpL 

• 

om 

3 

m 

Kyocera Electronics, Inc. 

Ecosys FS-360CA 

N/A/50.WK) 

OpL/3 

o 

OpUOpl/OpL 

o 

mo 

4 

apt. 

■r 

Lexmark International, Inc, 

Optra Ri M 

H/A,''40.000 

mm 

0 

QpUOpl/Opt 

• 

mm 

2 

Opt 

QMS, Inc, 

QMS 1660 Print System 1 

3000 hours ^36.000 

mo 

m 

Qpt/#/Qpl, 

m 

mm 

2 

0pl. 

Texas Instruments 

microLaser PowerPro 1 

N/A/10,000 

OptJOpL 

m 

0pt/#/O 

o 

om 

2 

opt. 

Xante Corp, 

Accel-a-Writer S200 14 

Hi A/10.000 

mo 

m 

opuwa 

• 

mm 

3 

Opt, 

Digital Equipment Corp. 

DECtaser 51 DO * 

N/A/2O.0OO 

mm 

a 

Opumo 

o 

om 

3 

• 

Epson America. Inc. 

ActiouLaser 1000 

4000 houre/t 1,000 

mm 

Q 

Opt /Dpt jO 

M 

O/Opf. 

2 

• 

Fujitsu Computer Products 

PrintPartner 0000 1 

4000 hours/3000 

Opt/O 

0 

Opt/Opt 70 

0 

Op I/O 

1 

o 

Kyocera Electronics, Inc. 

Eooays FST6Q0A 

N/A/25.0OQ 

Op t JO 

O 

OptiOpL/Opt- 

o 

•/Q 

4 

Opt, 

Manne&mann Tatty Corp. 

T9OO0 Laser Printer u 

3000 haurs/20,000 

ID 

O 

Opt/QptJOpl. 

m 

a/opt. 

3 

• 

NEC Technologies 

Superscript 6601 1 

N/A/2500 

ora 

a 

OfQfO 

m 

O/Opt. 

1 

m 

h^QMS, Inc, 

QMS 1060 Print System ’ 

3000 hours/10,000 

mo 

• 

OpUmtQpt 

m 

mm 

3 

Opt 

Xante Corp. 

LaserPress 1200 M 

NW5000 

mo 

• 

two 

m 

mm 

3 

• 

Canon Computer Systems, Inc, 

BJC-4000 

HJAJWA 

OJtO 

o 

ODD 

o 

evo 

1 

• 

Canon Computer Systems. Inc, 

BJC-600e 

WA/WA 

o/a 

a 

ODD 

o 

OD 

1 

• 

Digital Equipment Corp. 

colorwriter 120ic a 

W A/1000 

a/o 

o 

0/0/0 

o 

0/0 

1 

• 

Digital Equipment Corp. 

colorwriter 520ic* 

N/A/1000 

Opl/O 

o 

0/0/0 

o 

0/0 

2 

• 

Epson America, Inc. 

Stylus Color ink Jet Printer 

4000 hours/N/A 

om 

o 

omfo 

0 

0/0 

1 

• 

Lexmark International, tnc, 

ExecJet He 5 

N/A/2000 

Opl/Opt. 

0 

0/0/0 

0 

0/0 

1 

• 

Tektronix, Inc. 

Phaser 140 

1 

| 

G/O 

o 

opumo 

O 


1 

• 

Hewlett-Packard Co. 

Color LaserJet 

N/A/t 5,000 

Opt/Opt 

o 

Opt/Opt/OpL 

• 

a/opi 

2 

m 

QMS, Inc, 

magicoior Laser Printer ' L 

3000/5000 

mo 

• 

Opt/#/Opt. 

m 

mm 

2 

m 

Tektronix, tnc. 

Ua — 

Phaser 54Q 1 

N/A/20,000 

Opt/O 

• 

Gpt/Qpi/Opt. 

m 

mm 

3 

o 

m Xerox Corp. 

4900 Color Laser Printer' 

N/A/15,000 

mo 

T 

OpUWDpL 

# 

mm 

2 

m 


n BYTE Best a =y&$; O = no; N/A = rrol applicable. AH printers provide a Centronics parallel port, 

1 Comes with Hewlett-Packard PCL5 emulation. 4 Gomes with Hewlett'Packard PCL4 emulation. 

2 Comes with Hewlett-Packard DeskJet 50Q/500C/550C emulation, 5 Optional Hewlett-Packard DeskJet 500/500C/550C emulation. 

3 Comes with Hewlett-Packard PCL5C emulation. 
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SUPPORTED PAPER SUB ENVELOPE/ FCC CLASS/ 


M 

(UG x 
11.69 IN.) 

B5 

(in x 

U2 IN,) 

EXECUTIVE 

[7.25 x 

10,5 IN.) 

TABLOID 
(11 X 

17 INO 

OH? FILM/ 
ADHESIVE 

BACHED LABELS 

DIMENSIONS 

IN INCHES 
(tf x 0 x H) 

WEIGHT 

UBS.) 

OPERATING 
NOISE LEVEL 
(DECIBELS) 

WARRANTY: v 

YEARS + 
COVERAGE 

PHONE 

TOLL-FREE PRONE 

INQUIRY 

NUMBER 

• 

• 

• 

O 

•mto 

16.7 x 16.9 x 12.1 

40 

B/43 

1 PLRC 

[408) 996-1010 

(800) 538-9696 

1346 

• 

• 

• 

□ 

•mm 

17 x 16 x 12 

37 

B/49 

2 PL 

Call local Canon dealer (000) 848-4123 

1347 

• 

• 

# 

• 

•mm 

20.5x21.5x16 

75 

A/53 

1 PL 

[703) 648-0930 

(BOO) 980-0374 

1348 

• 

o 

• 

□ 

Opt./#* 

14.4 x 16 x 10,5 

28 

A/50 

1 PL 

[508) 493-5111 

(000) 777-4343 

1349 

• 

• 

• 

• 

•mm 

18.1 x20 6x 12.5 

51 

B/55 

1 PL 

Call local HP dealer 

(000) 752-0900 

1350 

Opt 

o 

• 

O 

Op tJf 

13.6 13.0 > 9.7 

24 

B/50 

1 PL 

(SOB) 560 3400 

(800) 232-6796 

1351 

• 

• 

Opt. 

o 

Opt./#/# 

16.1x21.1x1*1 

42 

B/S0 

1 PLHC 

(606) 232-2000 

(800) D9T-0331 

1352 

opt. 

opt 

# 

• 

omm 

tax 23.2 * 11.0 

50 

A/49 

1 PL 

(205) 633-4300 

(800) 523-2696 

1353 

Opt. 

Q 

Q 

o 

opt mm 

13 x 14-4 x 12 0 

32 

a/48 

1 PL 

(512) 794-5970 

(800) 046-3927 

1354 

• 

Opt, 

9 

• 

omm 

17.9x20.3x11.7 

60 

A/49 

1 PLRC 

(205) 476-8189 

(SOD) 926-8B39 

1355 


# 

o 

• 

o 

•mm 

15,4 x 15.0 x 11*7 

37 

B/48 

1 PL 

(50B) 493-5111 

(800) 777-4343 

1356 

• 

• 

# 

o 

•mm 

14.5 x 18 x 9 

22 

B/47 

2 PL 

(31D) 782-0770 
ext. 3000 

(800) 289-3776 

1357 

# 

o 

o 

o 

omm 

15,2x13.6x5,1 

16 

a/48 

1 PL 

(408) 432-6333 

(800) 626-4086 

1356 

Opt. 

ops. 

• 

o 

opt mm 

138x13,8x9.7 

24 

a/5Q 

1 PL 

(908) 560-3400 

(800) 232-0796 

1359 

• 

# 

• 

□ 

•mm 

15.5x14,5x112 

37 

B/45 

1 PL 

(206) 251-5524 

(900)843-1347 

1360 

• 

# 

# 

o 

•mm 

14.6x14.1*9.3 

17.6 

B/48 

2 PLRC 

(506) 264-8000 

(800) 632-4636 

1361 

Opt. 

o 

# 

o 

Optmm 

16.2 x 19x14.3 

38 

A/47 

1 PL 

[205)633-4300 

(000)523-2695 

1362 

# 

# 

• 

• 

omm 

19.3x17.9x8.3 

51 

A/52 

1 PLRC 

(205) 476-0189 

(800) 926-8039 

1363 


# 

# 

# 

o 

#/#/Q 

14.4*21 x 10 

7.9 

a/45 

2 PL 

Call local Canon dealer (800) 0404123 

1364 

• 

# 

* 

Q 

#/#/o 

16.1 x 19.7*15.7 

9.9 

B/45 

2 PL 

Call local Canon dealer (800) 040-4123 

1365 

• 

O 

# 

O 

#/#./□ 

14,2* 14.2x11 

8.3 

0/42 

2 PL 

(500)493-5111 

(800) 777-4343 

1366 

• 

Q 

# 

Q 

•mm 

10,2x20,1x0,1 

11 

B/45 

2 PL 

(508)493-5111 

(800) 777-4343 

1367 

# 

# 

# 

O 

#/#/o 

16,5*20.5x7.5 

15 

B/47 

2 PL 

(310) 702-0770 

[800) 209-3775 

1368 











ext, 3000 


• 

# 

• 

O 

•mm 

t1.1x14.3xlD.fi 

11 

B/45 

2 PLRC 

(606) 232-2000 

(800) 438-2468 

1369 

# 

O 

o 

Q 

•mm 

1*2x16,5x7.5 

14,2 

B/45 

1 PLRC 

(503) 682-7377 

(800) 682-7377 

1370 


# 

D 

# 

• 

omto 

24.4 * 14,8 x 19,3 

102.5 

B/52 

1 PL 

Call local HP dealer 

(800) 752-0900 

1371 

# 

O 

# 

o 

omm 

20.5 x 22,2 x 14.6 

06 

A/58 

1 PL 

(205) 633-4300 

(000)523-2696 

1372 

# 

o 

o 

o 

omto 

27,4x19.5x18 

117 

B/53 

1 PLRC 

(503)682-7377 

(800)682-7377 

1373 

• 

O' 

9 

o 

opt mm 

24x21.7x15 

108 

6/55 

1 PLRC 

(716) 256-4446 

(800)349-3769 

1374 


* Warranty: P = parts: L = labor; RC - freight to repair center 
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THE ARTICLES THAT CHANGED 
MORE THAN A BIT—FROM BYTE 




Only one magazine has been taking readers 
to the front lines of the microcomputing 
revolution since its inception almost two 
decades ago— BYTE! 

Now you can relive the most glorious 
moments with this unrivaled chronicle of 
the evolution of this empowering technology. 
Here—and only here—you’ll find the 
groundbreaking articles and features that 
BYTE alone had the vision to publish, 
including: 

• Kemighan and Ritchie on C 

• Stroustrop on C ++ 

• Seminal pieces by Wozniak 

• Articles covering the most important 


BYTE 

I MF WOULD*JDK t OMPlTINt; AUTHORITY 

The 

Best of 
BYTE 

Two Decades 
on the 

Leading Edge 

JAY RANADE / ALAN NASH Editors 


$24.95 (Paperback) 


operating systems developments 
BYTE Awards from 1989-1992 
First-announcement product advertisements 


You won’t want to miss this invaluable new “best oF collection. Of course, all the bits of 
microcomputing’s most significant magazine count—but, from time to time, some bits of 
BYTE change the world. Get them all with The Best of BYTE. 


Available at your local bookstore 
or call toll-free 1-800-822-8158 
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ColdFire: A Hot Architecture 


This new implementation renews a 
proven embedded architecture 


JOE CIRCELLO 

■fcJHotorola's 68000 family of microprocessors has 
IVI served both the computer and the embedded mar¬ 
kets well. Now the PowerPC has created an opportunity for 
the 68000 family to refocus entirely on embedded sys¬ 
tems, making it possible to redefine the architecture to 
achieve dramatic improvements in both cost and perfor¬ 
mance relative to the older 68000-family designs, A new 
architecture* called ColdFire, is the result of such a refo¬ 
cus and represents an approach targeted at the emerging 
needs of advanced consumer-electronics applications, 

ColdFire 1 s designers set several requirements for the 
architecture they would create for this new class of cost- 
sensitive embedded applications. Obviously, they 
demanded a low-cost architecture, most of which they 
achieved by using a small core size. A small die also let 
them integrate on-chip memories, system modules, and 
peripherals cost-effectively. ColdFire offers abundant 
processing power, so it can tackle computer-in tensive 
jobs while consuming relatively little electrical power. 

Finally, ColdFire employs a high-density ISA (in¬ 
struction-set architecture), especially important because in 
many embedded systems the memory subsystem's cost far 
exceeds the processor's cost. A high-density ISA mini¬ 
mizes the application's storage requirements, which thus 
reduces overall system cost. The original 68000 processor 
ISA provided the starting point for ColdFire's ISA. Like 
the 68000 ISA, ColdFire defines a variable-length ISA 
to achieve optimum code density. This is accomplished in 
a RISC-based implementation that provides a very efficient 
silicon design. 

Changes in Instruction 

Other important changes were made to the 68000 ISA 
instruction set while still maintaining the original pro¬ 
gramming model. Certain operations had either reduced 
supporter were eliminated, which makes fora simpler and 
smaller core. Examples of the changes to the instruction set 
are reduced support for byte- and word-size operands, 
reduced support for RMW (read-modify-write) instruc¬ 
tions, and removal of instructions used primarily by desk¬ 
top applications, such as the trap on overflow exception, 
and BCD (binary-coded decimal) arithmetic. 

Let's look at these changes in more detail: For byte- 
and word-size operands, the instructions supporting arith¬ 
metic and logical operations were removed. However, 
ColdFire keeps those op codes performing simple 
assignments (e.g., move) and the Test and Clear func¬ 


tions. While support for RMW operations was reduced, 
ColdFire retains the op codes performing arithmetic and 
logical functions using a program-visible register and 
memory. A number of instructions, including those 
involving BCD operands, rotate op codes, and integer 
divides, were simply deleted. The Divide instruction was 
eliminated because the transistor count needed to support 
these op codes could not be justified. A software Divide 
routine has been developed that actually uses less machine 
cycles than does the 68000 for most operands. 

A number of extensions were made to the original 68(KX) 
ISA when the 68020 microprocessor was introduced. The 
ColdFire architecture implements several important 
instructions from these additions, including a 32- by 32-bit 


ColdFire Processor Block Diagram 

ColdFire Processor 



► Address 


-Data 


Op code 


ColdFire instruction format 

— - .-T-T. .TfV-v — " " ™ 

Extension 1 1 Extension 1 \ 


optional op codes 

To improve performance, Hie ColdFire processor uses two 
that the OEP's output is muted in such a way that compound 
can pass through this pipeline twice. 
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integer multiply that produces a 32-bit result, a complete set of reg¬ 
ister sign-extension instructions, scale factors (xl, x2, x4) for in¬ 
dexed addressing modes, and multiple-word NOP (No Operation) 
instructions. Compilers use the latter to remove branch instructions. 

Tatting Exception 

In addition to these areas of instruction-set simplification, the 
Cold Fire exception processing model is streamlined. The archi¬ 
tecture defines a single 8-byte frame created for all exception 
types on a self-aligning sys¬ 
tem stack (i.e., the stack 
pointer automatically com¬ 
pensates for misaligned data 
before creating an excep¬ 
tion frame). After CoIdFire 
creates the stack frame, it 
fetches an exception vector 
from a 1024-byte table that 
defines the location of the 
first instruction of the ser¬ 
vice routine. Thus, the pro¬ 
cessing of system calls and 
external interrupts remains 
exactly compatible with 
previous 68000-family de¬ 
signs. As a result of these 
simplifications, exception processing limes are very fast. For 
most exceptions, the time from the faulting instruction until the 
first instruction in the service routine is a mere 12 cycles. 

The resulting CoIdFire ISA then represents a balance between 
the core size and code expansion, while retaining the 68000-fam¬ 
ily programming model with its powerful set of basic addressing 
modes. The static size of embedded applications in the CoIdFire IS A 
is typically 20 percent to 40 percent less than fixed-length instruction 
sets. In relation to its predecessor, die CoIdFire ISA produces object 
images that are considerably smaller than 68(X)0 object images, 
but not as compact as objects targeted for the 68040. 

A Tale of Two Pipelines 

The hardware implementation of the CoIdFire architecture uses 
a synthesis-driven, tools-based design philosophy. This allows the 
addition of optional hardware modules that provide custom func¬ 
tions and tune the processor’s performance. It also provides 
design independence across different process technologies that tar¬ 
get a range of operating frequencies and voltages. Finally, this 
approach also produces quick design cycles. 

Two decoupled pipelines implement the CoIdFire processor 
core: an IFF (Instruction Fetch Pipeline) and an OEP (Operand 
Execution Pipeline). A 12-byte FIFO (first-in/first-out) instruc¬ 
tion buffer decouples the two pipelines (see the figure “CoId¬ 
Fire Processor Block Diagram"). Note that the core features a 
non-Harvard implementation to minimize die size and bus com¬ 
plexity. Studies indicate a full Harvard architecture provides 
only a minimal improvement in performance. 

As the figure shows, the IFP itself consists of two stages, an 
1AG (Instruction Address Generation) stage and an 1C (Instruc¬ 
tion Fetch Cycle) stage. The OEP also consists of two stages, 
each of which can perform multiple functions, depending on the 
instruction type. The first stage of the OEP is the DSOC (De¬ 
code and Select/Operand Fetch Cycle), and the second stage is die 
operand AGEX (Address Generation/Execute Cycle). 

The IFP calculates the next instruction address and then fetches 


32 bits of instruction data using the single-cycle proccssor/memory 
bus. Typically, the processor is connected to an on-chip memory, 
either in the form of a RAM/ROM structure or a unified cache. As 
the fetched instruction enters the processor, it is loaded into the FIFO 
instruction buffer. If the OEP is waiting for instruction data, the 
prefetched instruction is also gated directly into its instruction reg¬ 
isters, The connection between the two pipelines is a 48-bit interface, 
a CoIdFire instruction’s maximum size. The CoIdFire architecture's 
variable-length instructions include a 16-bit op code, an optional 16- 

foit extension word I, and an 
optional J 6-bit extension 
word 2. The IFP connected 
to the FIFO instruction buffer 
provides a very efficient 
mechanism For loading the 
variable-length CoIdFire in¬ 
structions into the OEP with 
a minimum of idle cycles. 
The OEP is based on the 
traditional RISC compute 
engine structure with a dual 
read-ported register file feed- 
ing an ALU. Register-to- 
register instructions are 
executed in a single pipeline 
cycle with the operands 
fetched during the OC (Operand Fetch Cycle) phase of the OEP 
pipeline, and the actual execution is performed in the EX (exe¬ 
cute) phase of the OEP pipeline. 

The CoIdFire ISA is not a pure load/store architecture, so there 
are numerous compound instructions that combine a load oper¬ 
ation with some type of arithmetic or logical operation. These 
“embedded-load" instructions essentially pass through the OEP 
twice. This type of instruction begins by selecting the components 
needed to form the operand address ituhe DS (decode and select) 
phase of the OEP’s first stage. Next, the ALU sums the compo¬ 
nents to form the operand address during the AG (address gen¬ 
eration) phase in the pipeline’s second stage. During the third 
cycle, memory is read and the desired operand returned to the core. 
At the same time, any required register operand is fetched during 
the GC phase in the OEP pipeline. Finally, the instruction is 
actually executed in the ALU during the EX phase in the OEP 
pipeline. Register store operations perform both functions (DS + 
OC, and AG + EX) simultaneously in each stage of the OEP to 
execute the instruction in a single cycle. 

The results of the CoIdFire design can be seen in the table above. 
It compares today’s 68(XX) design (the 68EC000), the latest 68040 
design, and a possible CoIdFire implementation. The CoIdFire 
architecture provides 68040 levels of performance at a given fre¬ 
quency in a core size smaller than the original 68000 design. The 
RISC-based implementation approach provides higher operating fre¬ 
quencies while still maintaining the advantages of a variable-length 
ISA. For cost-driven embedded systems, this variable-length ISA 
can provide substantial benefits over a fixed-length approach. 
Additionally, this new architecture maintains compatibility with the 
substantia] 68000-family embedded development tool sets and 
preserves the knowledge base of engineers and programmers. ■ 


Joe Circello is an advanced m (crop races so r architect for Motorola's 
High Performance Embedded Systems Division. You can reach him 
on the Internet at cireello@oakltilLsps.mot.com or on BIX c/o 
H editors." 


COMPARING COLDFIRE TO CITHER 68000 DESIGNS 



68EC00D 

mm 

COIDFIRE 

Process technology 

0.8 m 

0,5 p 

0.5 p 


3.3 V, DLM 

3,3 V, TLM 

3.3 V. TLM 

Core size [sq mm) 


18.4 

4.4 

Frequency (MHz) 

16.67 

25 

50 

On-chip cache 

None 

4 KB instruction. 4 KB data 

4 KB unified 

External bus (bits) 

16 

32 

32 

Performance 

Embedded code 

1-0x 

1L6x 

20,2* 

Dhrystone MIPS 

2,1 

24,6 

44.3 

MlPS/wait 

IKiPMHN 

36 

197 
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NetWare 4.1 Forges Ahead 


More capable and less expensive 
than version 4.0, 4.1 Is the version 
Novell hopes will finally lure you 
away from NetWare 3.xx 


BARRY NANCE 

S ome customers who bought version 4.0 of Net¬ 
Ware felt like beta testers. The NOS (network 
operating system) was incomplete and not as 
reliable as they’d have liked it to be. In December 1994, 
Novell announced NetWare 4.1. CD-ROM shipments be¬ 
gan in January, and floppy disk shipments began in late 
February. Novell expects the NOS market to migrate 
quickly to NetWare 4.1. 

To encourage that migration, Novell has set the price of 
NetWare 4.1 at 3.xx levels. In response to complaints 
about the coarse granularity of NetWare’s licensing 
scheme, Novell now lets you combine, for instance, a 
150-user license and a 25-user license to additively create 
a 175-user installation of NetWare. Novell also announced 
that purchasers of SFT III (System Fault Tolerant) Net¬ 
Ware will get version 4.1 for free, including the SFT III 
add-on component for version 4.1. (NetWare 4.1 incor¬ 
porates SFT III, but the functions arc disabled. You use a 
license disk to enable SFT III.) 

Strong competition from Microsoft’s NT Server 3.5 
and IBM’s LAN Server 4.0 may steal some of NetWare 
4.l’s thunder, but it’s a robust and reliable product. It fea¬ 
tures NDS (NetWare Directory Services), integrated mes¬ 
saging in the form of an integrated multimail-protocol 
MHS, multiprotocol routing, network management, se¬ 
curity, and the usual File- and printer-sharing services. 

Additionally, version 4.1 includes several important 
functions for large, mission-critical LANs: the use of 
TCP/IP or IPX for transmitting file service packets, NLSP 
(NetWare Link Services Protocol), NetWare for Macin¬ 
tosh, and new VLMs (virtual loadable modules) for the 
client workstations. Version 4.1 also includes support for 
NetWare for OS/2 and for mirroring File servers using 
the SFT III technology. 

NetWare’s Unique Architecture 

Version 4.1 behaves much the same as earlier versions 
of NetWare. For better or worse, it carries in its basic ar¬ 
chitecture the legacy of the original NetWare developed in 
the early 1980s. NetWare 4.1, like earlier versions of 
Novell’s server-based network software, is a tightly inte¬ 
grated combination of OS and NOS—you can’t install 
one component without the other. This architectural foun¬ 


dation is the single biggest distinction between NetWare 
and its competitors, which offer a separate OS environment 
on the File server. The wealth of features in NetWare 4.1 
notwithstanding, the unique architecture of NetWare re¬ 
mains both its greatest strength and biggest shortcoming. 

Like earlier versions, NetWare 4.1 doesn’t offer vir¬ 
tual memory (i.e., overcommitment of memory through the 
use of a disk File for swapping or paging). Version 4.1 
also doesn’t offer the sort of crash protection that NT and 
OS/2 do, nor does it offer preemptive multitasking. To 
its credit, NetWare 4.1 can run NLMs (NetWare load¬ 
able modules) in ring 3 or ring 0 (as could version 4.0). 
Furthermore, it can dynamically load and unload device 
drivers, a feature most OSes and environments lack. 

Novell’s programmers have optimized NetWare for File 
and printer sharing. NLM-based SQL servers are avail¬ 
able—from Oracle, Sybase, and many others—but LAN ad¬ 
ministrators know that running NLMs on a NetWare server 
can sometimes be risky. NLMs can achieve outstanding 
performance because NetWare can service client requests 
in remarkably few in¬ 
structions. However, 

I’ve always believed 
that you should cross 
your Fingers and wear 
garlic when you load 
NLMs on a produc¬ 
tion server. 

On a large LAN, 
dedicating a PC as a 
file server makes 
sense. On a smaller 
LAN, you might 
want your File server 
to run application- 
oriented background 
programs, such as a 
calculation engine or 
a data formatter. Un¬ 
less you master the 
arcane art of devel¬ 
oping NLMs, you 
will not be able to run custom-written software on the file 
server. NetWare is an excellent file- and printer-sharing en¬ 
vironment, but NT Server and LAN Server are better ap¬ 
plication server environments. Novell acknowledges this 
fact, and it therefore plans to unify the File-serving and rout¬ 
ing capabilities of NetWare with the application-serving 
strengths of UnixWare to create what will be an all-pur¬ 
pose “SuperNOS.” 

Working with Version 4.1 

NetWare 4.1 is bigger than previous versions. Novell 
claims it requires an absolute minimum of 8 MB of RAM 
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NETWARE 4.1’S AGGRESSIVE PRICING 

The list prices for NetWare 4.1 are the same 
as those for version 3.xx and about 25 percent 
less than version 4.0 prices. A new additive 
licensing verification scheme in version 4.1 
lets you combine items in the table in creative 
ways. For 275 users, you can buy the 250- 
user version and the 50-user version. Novell 
doesn’t require you to buy the 500-connection 
license if you need only 275 concurrent con¬ 
nections for the people In your organization. 


NUMBER OF CONNECTIONS 

PRICE 

5 

$1095 

10 

$2495 

25 

$3695 

50 

$4995 

100 

$6995 

250 

$12,495 

500 

$24,995 

1000 

$47,995 
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in the server. Of course, a file server is often a good place to in¬ 
stall lots of RAM, and you shouldn't skimp on RAM—it tends to 
help the server perform faster. However, NetWare 4.1 will install 
on an 8-MB machine if you do some of the installation tasks by 
hand. The installation program plus 4,1 itself consume close to 8 
MB, so you might not be able to complete the installation on an 
8-MB machine. 

NDS is more than just a replacement for the bindery files in 
which earlier versions of NetWare stored log-on accounts, pass¬ 
words, server names, and other administrative data. While the 
bindery files were a keyed, hierarchical set of named properties 
and their values, NDS is a distributed, pseudorclationaJ database 
of network administrative data that can replicate among version 
4.1 servers in a multiserver enterprise. 

NDS treats all network resources as tree-structured objects in 
the distributed NDS database. Network managers run Net Ad¬ 
min on DOS workstations or NetWare Administrator on Windows 
or OS/2 workstations to make changes to the network configu¬ 
ration (NetAdmin doesn't yet run on NT workstations). Note 
that NDS uses a period to denote levels of the NDS tree. Before 
you upgrade to NetWare 44, you’ll want to identify and change 
any log-on account names that contain periods. 

Many NetWare-compliant utilities and network extensions 
use the older bindery APIs. Until third-party utility vendors and 
Novell itself replace their bindery API calls with NDS API calls, 
Novell will provide bindery emulation. This is an insulating layer 
of functions that internally translate bindery API calls (e.g., Set- 
PropertyVal ueC )) to their NDS equivalents. Unfortunately, 
the bindery emulation in version 44 still isn't perfect. 

A Few Gate has 

NetWare NFS is an example of a network extension that relies on 
bindery emulation. A forthcoming version will support NDS na¬ 
tively, Until that happens, however, be aware that the NetWare 
NFS for version 34 1 of NetWare doesn't work well with NetWare 
4. Us bindery emulation. In particular, on a LAN already run¬ 
ning NFS, the 4.1 migration process loses NFS properties for 
files and directories. 

Granting all rights to a directory (via NWAdmin, Syscon, or 
Net Admin) for a log-on account causes NFS to report that the di¬ 
rectory is owned by the dummy account NFS Admin and has 
readable-by-anyone NFS properties (i.e„ RWXR-XR-X). If you 
use a Unix command to set a directory’s rights to readable- 
writable-executable for a single log-on account, NetWare re¬ 
ports 111 at members of the Everyone group have read access to the 
directory. If you use NetWare NFS, you'll want to obtain the 
new version of it before installing version 4.1. 

VLM clients can also support connections to both 3.xx and 
4.1 servers in bindery emulation mode. Be careful about VLMs, 
however. VLM client software behaves somewhat differently 
from the earlier NETX software. Performing a CD (change di¬ 
rectory) command in a DOS session under Windows on a Net¬ 
Ware LAN causes all DOS sessions to change to the new direc¬ 
tory. Under NETX, DOS sessions retain their individual current 
directories. 

You can add 3.xx servers to a 44 NDS tree, which allows 
client workstations easier access to the 3.11 servers. Attaching to 
a 3.xx server by simply mapping its volumes is still possible, 
too. A utility called NetSync, which integrates your 3.xx servers 
with NDS, is a standard part of version 44, However, you 
shouldn't run NetSync until you're ready for your 44 primary 
server to assume full responsibility for the bindery files in the 3,xx 


servers. The 3.xx servers become irrevocable slaves to the 4.1 
NDS once you've run NetSync. 

NetWare 44 (as did version 4.0) offers disk block sub alloca¬ 
tion and on-the-fly file compression. You can enable both sub- 
allocation and compression on an upgraded 34 t server simply by 
loading Install after you have completed the upgrade. Select 
Maintenance/Selective Install/Volumes Options and ihen the 
volume you wish to modify. Move down to the block suballoca¬ 
tion and compression fields and turn them on. The only thing 
you can't change with an in-place upgrade is the block size. To 
change this, you must make a backup copy of the volume, delete 
it, re-create it with the new features, and restore the data. 

If you have 4.Gx NetWare servers on your LAN, be aware that 
Novell made significant enhancements and changes to the NDS 
file structures. Make sure that the server with the primary NDS 
replica remains 4.0x until you upgrade all the existing secondary 
replicas on 4,Qx servers to NetWare 4.1. As a last step, upgrade 
the primary server to version 4.1. If you upgrade the server con¬ 
taining the primary NDS image first, you'll likely have prob¬ 
lems with Directory Services on all the 4.Ox servers because they 
don't recognize the new 44 NDS formats. 


Other Enhancements 

The new link state router for IPX, NLSP, helps FPX use WAN 
links wisely and frugally. NLSP is based on a routing strategy 
termed OSPF (Open Shortest Path First), which overcomes die 
limitations and high WAN traffic of the older RIP (Routing In¬ 
formation Protocol) and SAP (Service Advertising Protocol). 
NLSP is faster than RIP at determining alternate routing paths be¬ 
tween servers and networks. It supports SNMP, balances routing 
loads across multiple paths, and causes much less WAN traffic 
than RIP. NLSP acts as a superset of RIP. accommodating mixed 
RIP/SAP and NLSP traffic on the same network. 

Security, always one of NetWare's strongest features, is even 
better in version 44. Novell has submitted version 44 to the 
government for C-2 level certification at the “Red Book” (ix„ en¬ 
tire network) level (for comparison, NT Server is certifiable only 
at the “Orange Book,” or single-node, level). Version 44 uses 
RSA public-key encryption and packet signatures to enhance 
LAN security. 

If you'd like to see the NetWare 4.1 manuals before buying the 
product, they and the DynaText viewer are on ftp.noveII.com, 
ftpjietconi.com, and various Novell mirror sites. Novell also 
maintains www.netwme.com, a somewhat new Web server for 

NetWare- spec i fic i n forma¬ 
tion. 

NetWare 44's benefits 
are most obvious on LANs 
with more than 250 log-on 
accounts or more than eight 
file servers. Earlier versions 
of NetWare simply couldn't support larger LANs without a lot of 
fiddling to keep the maximum number of connections or maxi¬ 
mum attached servers below the system limits that version 3,xx 
imposed. Large organizations that are straining against the 3,xx 
limits—and the hassles of multiserver administration—will find 
considerable relief in version 4.1. ■ 
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Adding Apple Events to 
Your Mac Application: Part 1 


Adding basic high-level event functions 
to your program makes it communicate 
with other applications 


TOM THOMPSON 

O ne of the most-hidden features of the System 7 
Mac OS is its built-in messaging subsystem. This 
subsystem, which is called 1AC (Intcrapplication Com¬ 
munication), enables applications to obtain information 
from other applications or control them, even launching or 
halting them if necessary to perform a requested operation. 
Scripting languages such as AppleScript or UserLand 
Software's Frontier perform automated tasks by using 
TAC to steer such applications through their paces. How¬ 
ever, 1AC is not limited to applications. Component soft¬ 
ware such as GpenDoc parts uses IAC to communicate and 
act on a document. 

if IAC is so cool, why haven't we seen more of it? One 
reason is because lAC's strength lies in its ability to op¬ 
erate smoothly behind the scenes. For example, let's say 
you drag and drop several JPEG image files on Adobe 
Photoshop 3.0's application icon. Photoshop automati¬ 
cally launches and displays all the files’ contents, each 
in a separate window. What happened was that the Mac 
Finder translated your actions into an IAC message that 
told Photoshop to open the chosen Files. You’ll never see 
any evidence of IAC on-screen, but every time you drop 
and drag or use a script, it's IAC that makes it possible. 

The other reason we haven’t seen more of IAC is the 
paucity of information on how to implement it. Note that 
I didn't say a lack of information. In 
fact, Addison-Wesley has published 
the volume Inside Macintosh: Interap¬ 
plication Communication , which at 
nearly 1000 pages is the ultimate body 
of information on IAC. However, it is 
only a reference document, which may 
make it difficult for the aspiring Mac 
programmer to get a complete picture 
of IAC. 

What we'll do this month is discuss 
the purpose of Apple Events and de¬ 
scribe a little of their structure. Well 
also start showing you how to imple¬ 
ment several basic IAC functions in 
your application. What we don't fin¬ 
ish this month we'll complete next 


month. The basic understanding these columns provide 
should let you make sense of the reference material. You 
will then be able to add all the capabilities you need to 
make your Mac application a good neighbor to other ap¬ 
plications—and thus of value to your customer. 

The Apple Event 

Apple's method for providing access to the Mac OS's 
IAC mechanism is ingenious. The company defined a 
new event type that passes IAC messages to and from a 
program. Because Mac applications already use an event 
loop to acquire and respond to low-level events posted 
by the OS (e.g., window updates, keystrokes, and mouse- 
clicks), a programmer need only add some code to this 
event loop to field this new event type. These new events 
are termed high-level events , because the messages that 
they pass require the application to perform more complex 
operations than what's necessary to handle low-level 
events. 

A high-level event that complies with the AEIMP (Ap¬ 
ple Event Interprocess Messaging Protocol) is called an 
Apple Event. While it's possible to pass any sort of data 
structure through IAC, Apple Events are described in a 
document called the Apple Event Registry: Standard 
Suites , which is available from Apple. This registry lists 
the structure and content of certain types of Apple Evenks, 
which you can use to implement IAC support. By using the 
message formats described in the registry, you guaran¬ 
tee that your application will respond appropriately to ex¬ 
isting and future applications (or components). 

So, what is an Apple Event? It's a data structure that de¬ 
scribes the high-level event's type, plus additional infor¬ 
mation that frames a request or returns data in response to 
a request. Put another way, it's a structure composed of a 


Section of an event loop modified to catch Apple Events and the 
Junction to dispatch them. 

case updateEvt- // Update the window 

gwhichWindow = (WlndowPtr) gmyEvent.message; 

break; 

case kHighLevelEvent; // Handle Apple Event 

Do_High_levelC&gmyEvent); 

break; 
default: 

break; 

I // end switch gmyEvent.what 

void Do_HighJ_evel(EventRecord *A.ERecord) 

{ 

AEProcessAppleEventtAERecord); 

1 // end Do_High_Level() 
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An Apple Event’s Data Structures 


Data type Apple Event 


Descriptor typo. 

typeAppteEvem 

Data: 

List of attributes and parameters 


Event class attribute 


Keyword: 

keyEventClassAttr 

Descriptor type: 

ly polype 

Data: 

Event class 
{kCoreEve ntC lass) 


Event ID attribute 


Keyword: 

keyEventEDAttr 

Descriptor type: 

typeType 

Data: 

Event ID 

(kAEOpenDocuments) 


Target application attribute 


Keyword: 

keyAddressAtu 

Descriptor type: 

typeApptSignature 

Data: 

Target application's 
address (T3YTE 1 ) 


/ 


Direct parameter 


Keyword: 

koyDirecLObjccts 

Descriptor type; 

typeAEList 

Data: 

Ust af descriptor 
records: 


7 


Descriptor type: 

typeAlias 

□ate: 

Alias record for filename 
(file no, 1) 


Descriptor type; 
Data: 


lypeAlias 


Aitas record for filename 
{file no, 2) 


The organization of a required Apple Event. It’s composed as a list of descrip- 
tors (Le.. data structures). The Event class and ID identify this event as an 
Open Documents Apple Event, targeted at an application whose creator is 
"BYTE." The remaining descriptors are data parameters that contain the file¬ 
names requested to be opened. 

nested list of structures that describes the characteristics of these 
structures (hence the name descriptor). A descriptor might en¬ 
capsulate a response for data (e.g.. a database query), or it might 
enclose the name of several files for an application to open (see 
Ihe figure “An Apple Event’s Data Structures' 1 ), 

Each Apple Event is composed of a class and an ID. An Apple 
Event's class describes the event’s category or type, and the ID 
is a number that specifies a specific event widiin the class. Each 
event class is known as a suite, because these events are grouped 
by the type of operation they perform. For example, there are 
Apple Events for the Required suite, the Text suite, the Data¬ 
base suite, the Telephony suite, the Mail suite, and others. 

The Required suite of Apple Events defines four basic opera¬ 
tions every Mac application must respond to: Open Application, 


Open Documents, Print Documents, and Quit 
Application, The Open Application event tells 
your application to perform basic setup chores 
(e.g., opening a new document window or, in a 
graphics program, allocating buffers and adjust¬ 
ing the color palette). Note that this is not the 
same thing as application initialization. Instead, 
it’s a way for the application to create a new doc¬ 
ument. 

The Open Documents event orders the appli¬ 
cation to open the specified files. The Print Doc¬ 
uments event has the application print the re¬ 
quested files. The Quit Application event as its 
name implies* informs your application to stop 
running. Due to space limitations, we’ll have 
room to describe how your application can re¬ 
ceive and respond to only two of these four Ap¬ 
ple Events: Open Application and Quit Appli¬ 
cation. We’ll show you how this can be done in 
next month’s column. 

Adding Required Events 

Adding support for Apple Events involves four 
steps. First, you must add the new event type to 
your main event loop. Second, you must provide 
the mechanism that directs these events to the 
appropriate handler functions. Third, you need 
Lo write the handlers that respond to these events. 
Finally, you have to let the OS know that the ap¬ 
plication can handle high-level events. 

Step one involves modifying the main event 
loop code to look for Lhe new event type, as 
shown in the code fragment in the listing. Note 
the use of the constant kHighlevelEvent, which 
is defined in the header file AppleEvents.h. When 
an Apple Event is detected, we call the function 
Do_Hi gh_level ( ) to process it. This function, 
which is also shown in the listing, simply passes 
the captured event structure onto the Mac OS 
call AEProcessAppleEventt 3. 

AE Proces s Apple Event O* which is pari of the 
Mac OS’s Apple Event Manager, searches a dis¬ 
patch table to determine which of the handlers 
receives the event. The application 
builds this dispatch table when it is 
launched, and it contains entries for 
an event’s class and type, along with 
a pointer to the corresponding han¬ 
dler function. If a matching entry is 
found, the application’s handler is called. If there is no match, 
the Apple Event Manager searches the OS dispatch table and ei¬ 
ther finds a default handler or returns an error code. 

Next month, we’ll show you how to build the dispatch table and 
complete the rest of the steps required to add Apple Event func¬ 
tions to your application, ■ 

Tom Thompson is a BYTE senior technical editor at large with a 
B.S.E.E. degree from the University of Memphis. He is an Associate 
Apple Developer and author of Power Macintosh Programming 
Starter Kit (Hayden Books, 1994). You can contact him on AppleLink 
as T.THOMPSONor on the Internet or BIX at tom_tkompson@bix 
.com. 



Apple Computer, Inc, 

cl 

Cupertino, CA 

«iZ 

(800) 776-2333 


(408) 396-1010 


fax: (408) 99643275 
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m might not know how valuable your data is until it is no longer 
ailable, or even worse, it has been lost forever. If such an event were 
occur, it will take valuable man-hours to restore the data, if possible, 
d cost your business countless dollars. 

lis is why you should invest in a data secure, high availability system, 
fore it is too late! 

)LIDdisk RAID High Performance Systems leaves no room for error. 
)L1D COMPUTER offers a fully redundant fault-tolerant solution, as 
dl as the ability to have your data available continuously. This is 
complished since all of the parts, hard disks, power supplies, 
ntroilers, and ventilators, are fully redundant, and can be exchanged 


during operation in case a defect occurs. The SOLIDdisk RAID Sy¬ 
stem is a true hot swap unit. There is no down-time, no tools required, 
and best of all, no cost to you! 

There is only one way to guarantee data security, a SOLIDdisk RAID 
System! 

Facts; Transfer rate 20 MB/s (100 MB/s in the future). Up to 80 GB/ 
unit. Max. 128 MB cache. Single or dual processor cache system. 
RAID levels 0, 1,3 and 5. MTBDL more than 4 Mio. hours (500 years). 
Supported computer systems: SUN SPARC, IBM RS/6000, Novell 
NetWare, HP 9000/800/900, Apple, SGI, Motorola, DEC-VAX, ALPHA. 


Europe:Tc!+49-89-31 57 19-0* Fax+49-89-3 15 91 46 


J0TSGLLB 

-<8i8» r COMPUTER USA: Te 1 .1 -800*784*RAID * Fax 1-404 740 9761 


open ftfOmt iotutUm. p itmee*! 

Distributors: USA; DICKENS DATA SYSTEMS - Tel: 1-800-448-6177 - Fax: 1-404-442-7525 - AUSTRIA; SOLID COMPUTER - Tel: ++43-2231-5522-0* Fax: ++43-2231-552226 
SWITZERLAND: SOLID COMPUTER - Tel: ++41-56-701230 - Fax: ++41-56-713069 * CZECH. REP.: SOLID COMPUTER ■ Tel: +442-2436991 ■ Fax: +442-2 434621 
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BYTE introduces the first in a series of disk-based information services for Technology Experts 



Networking 


BYTE has compiled every major article written on network¬ 
ing from the January 1993 issue to the present on a 
multiple disk set. With easy-to-use search and 
retrieve capabilities, this fully indexed text data- 
base allows you to access valuable technology W 

and product information from networking prod- 
uct reviews, features, news analysis, and technical 
columns from the pages of BYTE. All articles are writ- 

ten by BYTE’s staff, contributors, and 
jil V ii 1JI9 other industry experts. 


NETWORKING 


Here are just a few of 
the artUles you'll find on disk: 

actions ♦ Modems for High-Speed ♦ Enterprise Computing 

hactJ „ Communications and . . 

U U Portability ♦ Report on Networking 

♦ Digital Remote Access ^ LANs Make die Switch 

♦ Network Management ♦ Wireless Mobile 

Global Systems Communications 

PLUS MOPE! 


Place Your Order Today! 

Complete order form and send to: BYTE on Networking, Attn. Circulation Dept., 

One Phoenix Mill Lane, Peterborough, NH 03458 


For telephone orders using o credit card (MasterCard, VISA, or American Express) 

CALL 1-800-924-6621 


or fox to 603-924-2603 

□ Check Enclosed 

(Make checks payable to BYTE Magazine, US funds only) 
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Address 


□ MasterCard □ VISA □ AMEX 

Oty 

State 

Card # Exp. Date 




Country 

zip 

Signature 


? DK4127 

Canadian and U.5. orders, please add $2.95 for shipping and handling. 

Outside North America, add $5.00 for air mall delivery. Please allow 6-8 weeks lor delivery. 

Disk formal 3 1/2 inch. Currently available far Windows only. 
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Virtual LANs Get Real 


Switching technology lets 
companies quickly bring 
resources together to meet 
business challenges 


SALVATORE SALAMONE 

M anagement guru Tom Peters, who jets across the 
country giving one-day seminars to Fortune 500 
executives at $1500 a pop, frequently talks about how to¬ 
morrow's economy will revolve around innovative as¬ 
sembling of brain power. He notes that to meet customers" 
demands, corporations must be able to quickly bring to¬ 
gether in-house knowledge on an ad hoc basis. Virtual 
LAN technology helps corporations do just that. 

In essence, virtual LANs allow companies to form 
workgroups on the fly. This approach not only lets users 
share network resources but also provides dedicated band¬ 
width to each group. This is accomplished without flood¬ 
ing other parts of the corporate network with broadcast 
traffic that’s intended solely for other members of the 
same group. 

Virtual LANs are an outgrowth of switching technolo¬ 
gies (Ethernet and ATM) that are making their way into 
corporate networks. Early virtual LAN solutions came 
from switching hub vendors, such as Alantec, Chipeom, 
Launch and UB Networks, These solutions were followed 
by offerings from major internetworking vendors, such 
as 3Com, Bay Networks, Cabletron Systems, Cisco Sys¬ 
tems, Standard Microsystems, and 
Xyplex. 

All these vendors offer a way to 
take advantage of the port or packet- 
switching capabilities of their intelli¬ 
gent wiring hubs or switches so that 
users can be connected based on log¬ 
ical groupings rather than physical lo¬ 
cation within the company. For ex¬ 
ample, in a number of organizations, it 
probably makes sense to form a prod¬ 
uct development team that includes a 
systems engineer, a design engineer, a 
product marketing person, and some¬ 
one responsible for the financial man¬ 
agement of the project. 

This group of folks can be scattered 
throughout the organization, but they 
need to share information relevant to 
the project they are working on. In the 
past, to create such groupings, ad¬ 


ministrators had to go into wiring closets and physically 
connect the users to the same LAN segment, which was 
fine if a group was permanent. However, in today's busi¬ 
ness environment, it’s likely that such groups will be 
short-lived. 

That’s where virtual LANs come in. Rather than mak¬ 
ing frequent trips into wiring closets and physically re¬ 
configuring the network at the hub by moving cables 
around, administrators can define and create groups in 
software by issuing commands from a central manage¬ 
ment console. 

To create virtual workgroups, you assign a dedicated 
portion of a hub’s backplane bandwidth to each virtual 
LAN. Most switching hubs have high-bandwidth back¬ 
planes that support multiple, dedicated LAN segments. 
For example, with Lannef s LAN switch, you can define up 
to 255 virtual LANs (also with this hub, you can connect 
users to a “global” virtual LAN). 

Once you assign a person to a workgroup, the traffic 
generated for the other members of the group is confined 
to that one portion of backplane bandwidth. This reduces 
congestion on other portions of a network because broad¬ 
cast packets generated within the group only reach the 
other members of that group. 

If a company wants to create logical workgroups and 
contain each group’s traffic to their respective group, vir¬ 
tual LANs are not necessary. They do, however, offer ad¬ 
vantages over alternatives. 

Consider what you can do without using virtual LANs. 
In traditional networks, you can segment at the network 
layer and use routers to control connectivity. Basically, 
you can assign users in an IP network to different IP sub¬ 
nets based on logical rather than physical groupings. In 
that way, two adjacent users on the 
same physical LAN segment may be 
members of different subnetworks, and 
traffic from one to the other must pass 
through a router even though they arc 
physically “connected.” 

With virtual LANs, traffic generated 
for members of one logical group must 
also get routed to another group to ex¬ 
change information. So in that sense, 
virtual LANs and a network where 
workgroups are synonymous with sub¬ 
networks (connected by routers) are 
similar. However, them are some major 
differences. 

First, with virtual LANs, specific 
types of connectivity among groups 
can be simplified by assigning users 
to more than one group. For example, 
you may have a number of admin¬ 
istratively defined groups (e,g„ sales, 


Virtual LANs 
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Booth MSS 10 


Indexing used to be a long, difficult procedure. Not anymore. 
Introducing Indexicon—the first automatic indexing program, 
the first to understand the structures of the English language. 
At the click of the mouse, Indexicon reads through a 
document, locates key terms and phrases, and generates a 
back-of-the-book style at a rate of up to 50 pages per minute! 
If you’re spending any amount of time manually indexing, 
Indexicon can pay for itself the first time you use it! 
Only $249.00. Call 1-800-943-0292 to order. 


{If not completely satisfied after 30 days, return for a full 
refundl) Plus, act now and get LexEDIT FREE! (A $50 value!) 




With LexEDIT you can tailor specific lexi¬ 
cons before you run the Indexicon program, 
for perfect indexes everytimei Available for 
Windows versions of MS Word 2.0, 6.0 and above. 
Word Perfect 6,0 and above. Call for other platforms. 

Coming soon! Indexicon for the Macintosh. 

To index NAFTA, we used Indexicon for WP/WlN on a 466/66 MHz. 

I r O M OV F V 744& 78th Sm Bonington, mn 55439 

1 ^ 61 2 943-0292 • Fax: 612 943-10B7 

CompuServe: 74064,440 




marketing, and product development) where members of each 
group share resources, such as a CAD program or a shared data¬ 
base, You may also define “global'" groups whose members have 
access to enterprise network resources, such as high-quality print¬ 
ers or an E-mail system. 

A second advantage of using virtual LANs instead of inter¬ 
connected subnetworks is that groups can be formed dynami¬ 
cally, You can easily move people in or out of a workgroup with, 
essentially, the dick of a mouse at a management console. 

This capability is handy when forming new groups. It also 
saves a network administrator much time when hatidling changes 
on the network. In traditional networks, configuration changes oc¬ 
cur on a regular basis: U.S. businesses annually spend about 51,3 
billion moving, adding, and changing users on networks, ac¬ 
cording to DataPro. Some companies experience more frequent 
changes than others. For example, in the banking industry, typ¬ 
ically, 50 percent to 60 percent of the people change Lheir loca¬ 
tion each year. With virtual LANs, the changes, as noted, are 
done at a management station, not by going into a wiring closet. 

Companies seeking to cut the administrative costs of handling 
moves, adds, and changes, as well as reaping other benefits offered 
by using virtual LANs, will likely choose intelligent switching 
hubs as the core of their networks. 

In the future, as corporate networks incorporate more ATM 
switching technology, companies will want to retain these same 
competitive advantages. To that end, the ATM Forum (a group of 
users and ATM product vendors) is developing a specification for 
ATM LAN emulation, which lets users create virtual LANs that 
run over ATM backbone networks, LAN emulation-based vir¬ 
tual LANs wall use ATM switched virtual circuits to carry traffic 
amongst members of administratively defined workgroups. 

ATM LAN emulation lets PCs on Ethernet and token-ring 
LANs connect with other LAN-attached PCs over an ATM net¬ 
work. LAN emulation is basically a way to make the ATM switch¬ 
ing transparent to the traditional LANs. In a practical sense, that 
means workstation adapter cards and their associated driver soft¬ 
ware does not have to change. Therefore, applications devel¬ 
oped to run over drivers, such as NDIS (Network Driver Interface 
Specification) and GDI (Open Data-Link Interface), can continue 
to be used. 

ATM LAN emulation involves two pieces of management 
software: LEC (LAN emulation client) and LES (LAN emula¬ 
tion server). The LEC acts as a proxy ATM end station for a 
LAN workstation and lets LAN clients connect to ATM back¬ 
bones: the LES resolves LAN MAC (media access control) ad¬ 
dresses with ATM addresses. Both pieces of software arc re¬ 
quired to build high-speed, low-latency virtual LANs based on 
ATM technology. 

Once products that support ATM I,AN emulation become 
available, this should provide a level of interoperability. What that 
means for corporations deploying virtual LANs is they will no 
longer be limited to a single vendor’s hardware. 

Not a Panacea 

Virtual LANs certainly have some good points. There are, how¬ 
ever, some shortcomings that users should be aware of before 
implementing the technology. 

The most troubling thing about virtual LAN technology is 
that it is proprietary. Each hub vendor offers its own management 
system for defining, creating, and administering a virtual LAN 
environment. The virtual LAN portion of a hub vendor’s man¬ 
agement system will not control another vendor's switching 
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SMARTERM’ is Smart Connectivity. 


SmarTerm offers smart emulation and TCP/IP connectivity 
choices for Windows, 32-bit Windows, and DOS. SmarTerm is 
the most precise terminal emulation for UNIX, VAX/VMS, 

MV, and AViiON hosts and includes TCP/IP (a Windows 
Sockets DLL) and LAT protocol stacks. It works in every 
network environment—both Ethernet or Token Ring. 

SmarTerm is easy to use and support with its powerful 
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Call Persoft today at I-800-368-5283. 

Persofl, Inc., 465 Science Dr., P.O. Box 44953, Madison, Wisconsin 53744-4953 US A 
Phone (608)273-6000, FAX (608)273-8227 

Persoft Inc, European Headquarters, Lower Woodend Barns, Fawley, Henley-on-Thames, Oxfordshire, RG9 6JF, United Kingdom 
Phone +44 (0)1491 638090, Fax +44 (0)1491 638010 

Copyright 1995 Persoft, Inc. All Rights Reserved. SmarTerm and Persoft are registered trademarks of Persofl, Inc. All other trademarks 
are property of their respective owners. in Inaulrv Card DOS * Windows ■ Ethernet ■ Token Ring 


persofr 

CONNECTIVITY SOLUTIONS 



"PC Week Labs recommends SmarTerm... ” 

- Michael Blakely, PC Week 





























Core Technologies 


Networks 



Peabody Here.. 
With The 
Fax-On-Deman 
System That 
Wont Set You 
“Way Back.” 


As a recognized authority in the fields of technology 
and history, it is no surprise that COPIA has asked me 
to say a few words about their FaxFacts product. 
After all. we are both best of breed. 


■ Retrieve Info via fox/voice 

■ Expandable to meet your needs 

■ U.S. Potent holder for same 
call fax delivery 


■ Fax Broadcast/Fax Mailbox 

■ Fax from ony Windows program 

■ IVR provides realtime queries 

■ Credit Card charge per tax 




TRY THIS DEMO: 

708/924-3030 
DOC. NO 889812 

by Copio 

International Ltd. 

Wheaton, Illinois 60187 
800/689-8898 


MOVING? 

To change your subscription mailing address, please 
complete the form below and send it to: 

BYTE Magazine Subscriber Services 
PO Box 555, Hightstown NJ 08520 

Fax: 609-426-7087 

Phone (9 a.m. to 8 p.m.. Eastern Time, Mon-Fri.) 
800-232-2983 (U.S.), or 609-426-7676 

Current/Old Address: 


Account Number 
Name 
Company 
Address 
City/State/Zip 

New Address: 



Name 


Company 

Address 


City/State/Zip 

Please allow up lo 8 weeks for this change lo become effective. 


BYTE 


Because ihc f^xpe rl* decide 


hub. There is, however, a move toward standardization in the 
ATM world. 

A second shortcoming of virtual LAN technology is that you 
still need routers to get between mixed networking environments. 
That's because switching is done at the MAC layer. You would 
need a router when connecting an IP user to an IPX user or when 
connecting a user on a token-ring network to another person on 
an Ethernet LAN. 

Another point to consider is that virtual LAN technology may 
be overkill in certain situations. Sometimes you can meet con¬ 
nectivity requirements using a simpler physical layer switching 
technology. For instance, a situation may call for the data on 
multiple LAN segments to be saved to a centrally managed back¬ 
up system. Or you may have an accounting department that needs 
access to a high-performance server once a month when the de¬ 
partment staffers are balancing the books. 

You could handle either situation with a virtual LAN, or you 
could use the old method of going into the wiring closet and 
physically connecting the desired server to an appropriate LAN 
segment. In these examples, the virtual LAN approach is 
overkill, and the manual approach is too labor-intensive. A bet¬ 
ter approach would be to use a physical layer switch, such as 
Switchex from NHC Communications. Physical layer switches 
that are easier to use than traditional switching hubs operate 
like electronic patch panels, which you control from a man¬ 
agement console. 

Obviously, there are many ways to let a group of users share in¬ 
formation. Virtual LANs may not be the best solution in all cases. 
However, in today's rapidly changing business environment 
where companies must bring together in-house experts on a 
project-by-project basis, virtual LANs have much to offer. ■ 


Salvatore Salamone is a news editor who is located in BYTE's 
Manhattan bureau . You can reach him on the Internet or BIX at 
ssalamone @ bix. com. 
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QNX: The OS for 


QNX: The OS for 


Programmers 


Managers 


Maybe you can't please all 
the people all the time, but 
programmers and managers 
alike say they're happy they 
use QNX for real time. 


POSIX Plus 


Performance 


QNX is a certified POSIX QS, so 
any UNIX® OS programmer can 
become productive in no time. 
You get the standards you'd 
expect from any open-systems 
OS (e.g. ANSI, TCP/IP, the X 
Window System), but with 
the performance you'd see 
only with dedicated realtime 
executives (e.g. 5 psec per 
context switch on an 80486). 


One OS 


Fits All 


QNX's modular, microkernel 
architecture lets you easily 
scale the OS to fit your platform - 
cash registers, PDAs, robotic 
controllers, 
instrumentation, 
whatever. 



Programmers won't waste time 
learning a new OS for every 
project. And managers won't 
have to make another OS buying 
decision. Speaking of buying, 
QNX can cut the cost of your 
runtime systems, because you 
pay for only the OS modules 
you use. 


Time-Saving 


Tools 


From the optimizing Watcom 
C/C++ compiler to our code- 
generating GUI builder, QNX's 
rich development environment 
can help you deliver 
better software sooner. 


The Bottom 


Line 



Realtime programmers like 
working with QNX. Managers 
like succeeding with QNX-based 
products. And end users like 
using them. Looks like 
QNX pleases 
all the people 
in real time. 
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JERRY POURNELLE 


Prizes and Surprises 



realize I promised more Orchids and Onions 
this month. However, I am in the midst of gathering infor¬ 
mation for my upcoming testimony before the House Science 
and Aeronautics Committee, an effort that has eaten much 
time.as well as my remaining Orchids and Onions. I apolo¬ 
gize if this is a disappointment to anyone; perhaps the infor¬ 
mation I’ll be able to bring back from the committee meetings 
will make up for it. Stay tuned. 

I’ve just returned from a big shindig in Redmond, where Mi¬ 
crosoft was evangelizing the multimedia capabilities of Win¬ 
dows 95.1 came away favorably impressed. 

It wasn’t Windows 95 itself that impressed me. For sheer 
technical achievement, OS/2 wins over Windows 95. While I 
haven’t done the tests yet—it was only after seeing Windows 95 in action on 
the Microsoft campus that I decided to fire up my beta-test version here—I have 
no doubt that on most straight performance benchmarks, OS/2 Warp will turn 
out to be faster. 


Jerry visits 
Microsoft and 
finds time to 
wrestle with OSes, 


What's impressive is Microsoft's determina¬ 
tion that Windows 95 will be usable by nearly 
everyone who buys it for home or office use, 
and that it will run on just about all the systems 
customers try it on. 

IBM is courting disaster by pushing OS/2 as 
a home OS. OS/2 can be a great home OS for 
those who get it running. Once set up, it’s stable 
and reliable, and it can be customized to almost 
any degree of nai vete or sophistication. You can 
have buttons for individuals; do that, and they 
see all and only the programs they will be using. 
The problem is, even if the installation is simple, 
OS/2 needs a computer sophisticate to set things 
up for naive users. 

Worse, though, the installation isn't likely to 
be simple. OS/2 is extremely picky about the 
haidware it works with. It also demands that 
you know a lot of the gory details about IRQs 
(interrupt requests), ports, I/O addresses, and 
the DMA channels of your sound boards, net¬ 
work cards, and CD-ROM drives. 

In contrast, Microsoft is determined that Win¬ 
dows 95 will not only work with 90 percent of 


what they call "legacy hardware”—what's out 
there now—but that it will, when possible, rec¬ 
ognize potential hardware conflicts and either 
resolve them or tell you what to do. They know 
they can't make this 100 percent Plug and Play, 
but they're Lrying. 

Of course, determination isn't accomplish¬ 
ment. The shipping date for Windows 95 keeps 
slipping because they've set themselves a diffi¬ 
cult goal. That hasn't lessened their determina¬ 
tion; moreover, they're not just determined at 
some corporate executive level. The Windows 
95 dog and pony show was put on by working 
troops—the people who make it happen—and 
their competence and enthusiasm were obvious. 

The most common phrase during two days 
of demonstrations was “making Windows 95 
do the right thing" in many situations, from in¬ 
stalling a new hard drive to inserting a new CD- 
ROM to logging on to the Microsoft Network. 
The goal is for the OS to see what you are trying 
to accomplish and have a wizard program sim¬ 
plify the work. I don't know if they can bring it 
off, but I sure congratulate them for trying. 
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They've also paid a lot of attention to 
games; it's intended that Windows 95 will 
run just about every DOS game in exis¬ 
tence. IBM wants OS/2 Warp to run DOS 
games, too, but they have a different 
approach. Some games hog the entire sys¬ 
tem, leaving no resources for multitask¬ 
ing. When that happens, OS/2 Warp sim¬ 
ply gives up. You're not going to play that 
game under OS/2 Warp, Windows 95, on 
the other hand, warns you that you’re about 
to dedicate all your resources to this one 
game and then lets you go ahead. 

When 1 asked an IBM executive why 
OS/2 Warp can't work that way, I was told 
that IBM believes it would be irresponsi¬ 
ble to let you devote the entire machine 
to a single task. OS/2 Warp is a multi¬ 
tasking system. I was puzzled about that, 
but I needn't have been. It's clear that IBM 
is more concerned about computers in a 
corporate and probably networked envi¬ 
ronment than in a home context. Even at 
home, you may want to be connected to 
the Internet, and that wouldn't be possi¬ 
ble if you let a DOS game take over your 
system's resources. 

There's another contrast between Mi¬ 
crosoft and IBM. As I said before, the Mi¬ 
crosoft presentations were done by the 
people actually working on Windows 95. 
It's their product, and they're proud of it. 
The PR people were there, but in the back¬ 
ground passing out press releases and brief¬ 
ing books. In an IBM show, it would prob¬ 
ably have been the other way around, with 
die PR people doing the presentation and 
the technical people hidden in the back of 
the room—if they were there at all. Oh, 
well. 

I now have OS/2 Warp running quite 
stably on a VahiePoint Pentium machine. 
I’ll soon have Windows 95 running on a 
comparable machine. Of course. Windows 
95 is still in beta testing, so there are lim¬ 
its to what J can and should report, but I’ll 
try to keep you informed. Meanwhile, 
though, I’ll say this: I'm not often im¬ 
pressed by demonstrations, but I left this 
one hoping what I d seen was all true. 

My comments on 05/2 Warp don’t, or 
shouldn't, apply to systems on which it's 
preloaded. Warp remains a better DOS 
than DOS and, for that matter, mostly a 
better Windows than Windows once you 
get everything working properly. On the 
other hand, we still don't have the Cre¬ 
ative Labs Sound Blaster Pro working 
properly in Windows under Warp, al¬ 
though it works fme in OS/2 itself, in DOS 
under OS/2, in DOS when the system is 
dual-booted to DOS, and in Windows un¬ 
der DOS. 


CALIFORNIA 

PC PRODUCTS 


One of these days, I'll take the trouble to 
figure out what's wrong; but right now, if 
I want wave-table sounds, I won’t get them 
in Warp/Windows. So it goes. My point is, 
if you're buying a machine with OS/2 
Warp installed, make sure you buy it with 
all the hardware you want. Lei the dealer 
worry about making it all work together. 

I tend to be pretty cautious about changing 
OSes, and when MS-DOS 6 first came out, 
I didn't change over from version 5.0, 
From reports I've heard, that was just as 
well. 

Recently, Gateway 2000 sent me a new 
system with MS-DOS 6.22 installed. I 
studied up on its new features and decided 
I liked them, and it seems stable enough, so 
I'm now upgrading my other machines. 
So far, the process has been entirely pain¬ 
less, and I can recommend that if you 
haven't upgraded from version 5.0 yet, it's 
probably time to do so, I particularly like 
the F5 feature: hold down the F5 key on 
bool-up, and you get a clean boot with no 
CONFIG.SYS and AUTOEXEC.BAT. 
There are other nifty little tricks. 

1 expect I am way behind the times on 
this. The rumor is that IBM's latest PC- 
DOS is DOS died and gone to Heaven. 
We’ll see. 

I've had several people, with varying degrees 
of politeness, tell me lhat when Microsoft's 
installation program demands space on the 
C drive to install something on the D drive, 
it's not a bug. Windows must write things 
into the Windows\System directory - One 
reader got quite indignant lhat 1 hadn’t fig¬ 
ured that out. 

I suppose she was right. In my defense, 
though, 1 point out that the reason I was 
installing an upgrade to Microsoft Word 
6.0 was that it managed to crash when in¬ 
putting a file it had created, and 1 was quite 
disgusted. Moreover, when there are al¬ 
ready 6 MB of free disk space and the in¬ 
staller doesn't tell me how much more it 
wants, technically that may not be a bug, 
but it's a pretty odd feature. 

The Infocom Memorial Weird Box Award goes 
to Interplay Productions for Star Reach. 
The game is an unsuccessful attempt to 
come up with something as playable as 
Master of Orion; it's not a bad game, but 
I'd rather play MOO. However, ihe Star 
Reach box is gorgeous. It looks like a 
spaceship, and it's guaranteed to annoy 
anyone who tries to display more than 
one—and drive mad anyone building a 
pyramid of them.... 

While we're on the subject of games, 
Gazillionaire from Spectrum Holobyte 
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isn’t a very interesting game- Or it 
shouldn’t be, although I spent more time 
with it than I’d expected to. Mostly, 
though, it’s important because it was writ¬ 
ten in Visual Basic and is played from a 
CD-ROM. The result is a number of in¬ 
teresting visual and sound effects along 
with table-driven play choices. In theory, 
it’s a game of galactic trade in a rather 
small—only seven planets—galaxy. Each 
planet is weird in a different way, and each 
has an absurd history that isn’t meant to 
be taken seriously* 


What is fascinating is just how much 
they were able to do with Visual Basic and 
some truly weird artwork that's interesting 
enough to keep you playing long after you 
realize you’re fighting a random-number 
generator. There’s some kind of pixel repli¬ 
cation, because it plays at full-screen no 
matter what your screen resolution* That’s 
neat* and it sure beats having a tiny little 
window in the middle of your screen. T 
suspect it would be a better game against 
human opponents* Mostly, though, the 
same techniques can be used to make 
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games in which most of the effort goes 
into game design rather than programming. 

Years ago, I said that small computers 
would really come into their own when 
anyone with a good idea could get it run¬ 
ning, when knowing how to program 
wouldn’t be as important as drinking of 
something new and exciting for the ma¬ 
chine to do* We’re not there yet, but Visual 
Basic is taking us in that direction. 

The Bribe of the Month is a Tyeo Hijacker 
re mote-control car from Traveling Soft¬ 
ware, which they sent to advertise the re¬ 
mote-control capabilities of LapLink for 
Windows 6.0. I’ve always had mixed emo¬ 
tions about the value of remote control* 
The usual procedure at Chaos Manor is to 
have a parallel cable—one of the yellow 
ones provided by Traveling Software- 
on one of the machines in the Windows 
for Workgroups network* We connect the 
portable to that* All versions of LapLink—- 
from LapLink 4 on—can access any drive 
on the network through that connection* 

Before a trip, we copy the Franklin As¬ 
cend directory to the portable. LapLink is 
smart enough to copy only the files that 
have been updated since the last time we 
did that, so it doesn’t waste time recopying 
the program and help files. Similarly, 1 
mark and copy a whole mess of subdirec¬ 
tories in the Q&A Write and Microsoft 
Word directories; once again, LapLink 
copies only what has changed since my 
last trip. When I get back from a trip* T do 
the same thing in reverse. 

Traveling Software’s radio-link system, 
LapLink Wireless, will do all that auto¬ 
matically and without connecting the par¬ 
allel cable. I suppose for some people 
that’s a good idea. It’s a bit more conve¬ 
nient, and it works. I’ve just never felt the 
need. More valuable, to me anyway, is 
LapLink for Windows, which will let me 
run programs across the network and, for 
that matter, through a modem* LapLink 
for Windows 6.0 is good stuff* 

I recently got a new Gateway Color 
HandBook, a notebook I’m calling Su- 
perCalf* It has two PCMCIA slots but no 
floppy drive; the only way to install soft¬ 
ware in it is through the ports. (Actually, 
there is a neat external 3^-inch floppy drive 
that attaches, power and all, through the 
high-speed parallel port. That came in a 
separate package, so for the first couple 
of days, the only way to get anything onto 
SuperCalf was through ports*) It has sev¬ 
eral ports, including an IR port, and prob¬ 
ably came with some kind of communi¬ 
cations software; but I’m so used to 
LapLink that I wanted that. I connected 
up the blue serial cable and attempted to 
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send LapLink across to SuperCalf. It didn’t 
work, 

I called Traveling Software and got 
technical support, but tn fact, I shouldn’t 
have. SuperCalf comes with MS-DOS 
6.22, so all I had to do was the F5 trick. 
With that clean configuration, it was sim¬ 
ple to send LapLink across from Penta- 
fluge to SuperCalf. Moreover, once the 
full LapLink was running on SuperCalf, 
I could connect the yellow parallel cable to 
get things moving faster. 

LapLink is seriously good stuff with 
or without bribes. Incidentally, Pm aston¬ 
ished that Traveling Software didn’t pro¬ 
vide an RS-232 interface to the car’s con¬ 
trol box so 1 can run it from a laptop.... 

I r ve written about Forminco’s computer fur¬ 
niture before, most recently last August, 

1 have used Forminco’s worksta¬ 
tion furniture for over a year, 
and 1 have yet to find anything 
better. It’s attractive in a mod¬ 
em sort of way. IPs also stur¬ 
dy—ours survived the big 
earthquake last year in Janu¬ 
ary—and comfortable. Forminco gets a 
Chaos Manor User’s Choice Award for 
ergonomic furniture. 

Clearing up some confusion: Quarterdeck 
QEMM 7,5 works, and when Quick Boot 
works, it works very well indeed; the prob¬ 
lem is dial it will lock up some machines. 
Apparently I had a string of bad luck. The 
first three I used QuickBoot on locked up 
light. I’ve now got it working on others. 

QuickBoot is a minor part of QEMM, 
and I continue to recommend QEMM for 
those who need memory managers, which 
is to say everyone who is still using DOS, 
with or without Windows, The EMM386 
.SYS that comes with MS-DOS 6.22 is 
good, but not as efficient as Quarterdeck’s 
QEMM and Optimize. Another alterna¬ 
tive is OS/2 Warp or Windows 95, which 
get rid of the need for memory managers. 
I’ve had mixed experiences with OS/2 
Warp. Now I'm experimenting with Win¬ 
dows 95. Stay tuned. 

Having said that, let me caution you: if 
you have QEMM working and upgrade to 
version 7,5, keep copies of the old ver¬ 
sion, 1 recently attempted to convert Pen- 
tafluge, our fire-eating Pentium system, 
to QEMM 7,5, It worked fine with some 
configurations, but on others, it was simply 
impossible to run Optimize to completion. 
1 got stuck in what amounted to an end¬ 
less loop of reboots. The system would 
bring up the Quarterdeck Identification 
messages, announce how much memory 
was available to QEMM—and die. Turn¬ 


ing it off would start Optimize over again. 
Eventually I solved the problem by ditch¬ 
ing QEMM 7.5 and going back to version 
7,03, which optimizes Fine under both MS- 
DOS 5.0 and 6.22. 

By sheer coincidence, the day after that 
happened, I had a visit from Michael Stout, 
technical director of Clary. He’d had a 
Pentium hang up on QEMM 7.5 in just 
the same way. 

The best way to tell a story is to start at the 
beginning, but 1 won’t go back quite that 
far, and besides, there are several threads 
to this. 

First thread: we’ve had at least one Mac 
since Apple started shipping them. The 
Mac Plus, about the third revision of the 
once-unrevisable 128-KB Mac, added on¬ 
board SCSI. Shortly after that Pri¬ 
am brought out the MacDisk, 
which had an awesome 
330 MB of storage at a 
lime when Macs were 
shipping with 10-MB 
external drives. We got 
one of the first of those, and 
every lime we have updated 
our Mac setup, that Priam drive has come 
along. It’s now on the Quadra, and by gol- 
lies, it still works just fme. 

Thread two: we got one of the first 
LaserWriter II printers Apple shipped. 
Over the years, it was updated until it be¬ 
came a LaserWriter Og, which was about 
the last revision Apple made. That was 
about three years ago, and that printer 
served us so well that we bought it rather 
than send it back. However, when wc first 
got Aldus PageMaker 5.0, we had some 
real problems gelting it to work with that 
old printer, largely because we used the 
version 8,0 primer driver. Thus, we re¬ 
verted to PageMaker 4.2, which worked 
just fine for what we were doing, 

A couple of months ago, Apple sent us 
the new LaserWriter 16/600 PS. It’s a 600- 
dot-per-inch printer (twice the 300 dpi of 
the LaserWriter Ilg). It comes with built-in 
Ethernet, Windows drivers, a new version 
of PostScript, and a fax board (although, 
due to sloth, we haven’t installed it). In 
other words, it’s just faster and better and 
more flexible, and we eagerly installed it 
and carried the Ilg downstairs to use with 
the Mac in the guest room. 

Although the LaserWriter 16/600 PS 
will work with version 8,0, it really wants 
the version 8.2 printer driver. Unfortu¬ 
nately, the 8.2 installation program 
wouldn’t work. That might have been be¬ 
cause we had a lot of old junk on the 
Quadra—remember the Priam MacDisk— 
but we concluded that it wanted System 
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widi twice the FIFO memory of standard 
16550 UARTs, and built-in flow control, 
for a communications speed of up to 
460 Kbps with absolute data integrity 
Put die client and server solutions 
together, and you have a complete 
remote access solution widi optimum 
performance at both ends of the system. 

Digi offers a 30-day trial, 

5-year warranty and industry-leading 
technical support 

For an end to your communications 
bottlenecks, and a free Pocket Guide to Remote 


Access, call today 
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Pournelle 


7,5, which was all right because we’d in¬ 
tended to install System 7.5 anyway. 

System 7.5, and then die new printer 
driver, installed without problems. Then 
Roberta tried to print some labels that 
she’d made under PageMaker 4.2. She 
came down cursing the Ethernet. “It's tak¬ 
ing S minutes to print one page of labels,” 
she said. 

“But we didn’t connect it to the 
Ethernet,’' I said. When we set up 
the LaserWriter 16/600 PS, we’d 
connected it by LocalTalk {the 
low-speed network that’s built 
into every Mac), and we'd never 
gotten around to reconnecting it 
to the Ethernet. 

“Well, there’s something 
wrong,” Roberta protested, and 
indeed she was right. LocalTalk 
is slow and her labels were some¬ 
what complicated, but there was no rea¬ 
son for it to take 8 minutes to print. The 
problem was we’d changed three things; 
the printer, the driver, and the OS. 

The easiest thing to change back was 
the printer. We brought up die Ilg. It took 
8 minutes to print to that, too. Clearly the 
problem wasn’t the new printer. 


At this point, we did what we should 
have done in the first place: w r e tried print¬ 
ing a couple of test jobs. Those worked 
just fine, which meant that the real problem 
was those labels. We looked at them. We 
also looked at a few other files she had 
created. One of those couldn't be printed at 
all. We couldn’t even remember the last 
lime a Mac had told ns that it couldn’t 
print a particular file. 

You've probably figured it out 
by now. It took us a few more min¬ 
utes, but then we remembered the 
Priam hard drive and how we kept 
transferring files over the years. 
Some of those files were fonts. 
Some of those fonts were old 
and ugly. In particular, 
Roberta had used some 
ancient fonts, which re¬ 
quired recalculations for 
changes in size and style. In¬ 
deed, the Quadra was doing so much 
rescaling calculation that it’s a wonder it 
got it all done in only 8 minutes. Changing 
over to new TrueType fonts took care of 
the problem entirely. Now the labels print 
in less than a minute, and on the new 600- 
dpi printer, they're really pretty. The Laser¬ 


Writer 16/600 PS is a winner, with enough 
new features and increased speed to make 
the upgrade well worthwhile. 

We also changed over to PageMaker 
5.0. That in itself would have speeded 
things up considerably, because unlike 
PageMaker 4.2, version 5.0 does font sub¬ 
stitutions, so your computer doesn't have 
to work so hard at rescaling. 

Thai Priam MacDisk originally came with its 
own software, but FWB’s Hard Disk Tool¬ 
kit has taken over to make the MacDisk 
fully compatible with System 7.5 and SCSI 
Manager 4.3. The latter is the most recent 
and fastest I/O software for the Mac, and 
you want to be sure everything you have is 
compatible with it. Mac software is de¬ 
signed to run with Apple hard drives, and 
it really doesn’t want to be involved with 
“foreign” drives at all. Fortunately, Hard 
Disk Toolkit does that job nicely. FWB 
also makes good caching software for hard 
drives and CD-ROM drives. If you’re con¬ 
templating a Mac, you’ll wanl to know 
about FWB. 

You'll also wanl Connectix’s RAM 
Doubler software. This uses a variety of 
techniques to create more usable memory 



URGENT—YOUR INPUT NEEDED 


On: NETWORK DIRECTORY SERVICES 


Dear Reader: 

To improve BYTE’s coverage of technology in the State of 
the Art section, we’d like to get your feedback about what top¬ 
ics, areas, and products we should be considering, and in 
what ways. Later this year, well be taking a took at network di¬ 
rectory services. We’re going to examine protocols and services 
that allow you to locate resources on LANs with multiple 
servers, on enterprise WANs, and on the Internet, We’re think¬ 
ing about Novell's NetWare Directory Services, Banyan's 
StreetTatk, and similar services available with other network op¬ 
erating systems and platforms. 

So, we want to hear your ideas, to find out about what tools 
your organisation is using and how well they work, about how 
you manage the problems of naming and multiple servers. 
Also, we’d like your help in identifying the people we should be 
talking to about this technology—users, vendors, researchers— 
you tell us. 

To let us know what you think, please use the following as 
a template to send us, via E-mail, an ASCII text file with your 
comments. Please be sure to include the <FIELDNAHES> 
with their angle brackets, followed by your information and 
comments. And thanks very much for your help. 


PJease E-mail the completed form to: editors@bjx.com 

<TGPIC> 

Network Directory Services 

<LASTNAME> 

Crufty 

<FIRSTNANE> 

Jeremiah 

<TITLE> 

Guru Evangelist 
<C0MPANV> 

BIgBig Corporation 

<PHQN£> 

800-5551234 

<EMAIL> 

crufty@host.domai n 
<C0MMENTS> 

This is where your comments go. Be as brief or as long as you 
want. Tell us what you think, what you need, what you want to know 
more about. Tell us what you T re doing. Tell us who we should be 
talking to. 
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on your Mac. One technique is to make 
virtual memory on your hard disk, but 
that's not all RAM Doubler does. RAM 
Doubler is cheap compared to adding sil¬ 
icon to your system, and we haven't seen 
anything it doesn't work with. If s easy to 
install, and if you worry about it, if s not 
hard to disable. Recommended, 

The moral of this story is that being miserly 
doesn’t pay- That Priam MacDisk made it 
so easy to keep all our fonts that we never 
threw any away; and that's not really a 
good idea. 

On the other hand, there's no simple 
way to determine which fonts are good 
and which ought to be discarded; or if there 
is, I certainly don't know of it. There are a 
few Windows font managers, but I’ve had 
reason to distrust every one of them I've 
tried so far; and I don't know of any at ah 
lor the Mac. 

However* there is a shareware program 
for the Mac (there’s also a commercial 
version) called theTypeBook, which will 
print a partial or complete set of all your 
fonts. It prints one font per page; on that 
page will be lines in each style and size 
available for that font. Given that page, 
you can determine at a glance if a font is 
worth keeping; if some sizes print real¬ 
ly ugly, it's probably because the 
computer is having problems scal¬ 
ing it to that size. If you hang 
around while all this printing is 
going on, you'll also get a good 
idea of how long it takes for the 
computer to do the rescaling of 
that font. You can then discard 
all the slow ones unless there's 
some strong reason for keeping 
them. 

Sorting through all your fonts is 
a tedious job, but ifs well worth 
doing once every few years. Certainly, if 
we had done so earlier* this problem 
wouldn't have occurred for us. 

There are a lot of reasons to install System 
7-5 on your Mac. The built-in File Find is 
now every bit as good as the Norton file 
finder. There are “recent applications" and 
“recent documents" features that let you 
remember where you were when you shut 
down the system last. System 7.5 seems 
to use less memory than its predecessors. 

So far, we haven't seen any reason not 
to switch to System 7.5. 

Do you want to feel the bass deep in your 
bones? Feel that rush when you chain-saw 
a monster in Doom? Do you like to listen 
to good music with your PC? 

If so, get Altec-Lansing's ACS300.1 



multimedia computer speaker system. The 
system has three units: two midrange/ 
tweeter speakers, which you place on either 
side of your monitor, and a large floor- 
unit woofer. The floor unit also contains 
the power supply for the system and plugs 
directly into a wall socket. 

The result sounds about as good to me 
as the Lancer speakers connected to my 
Technics stereo. When Bcavis and Butt- 
head say something over the Altec-Lansing 
speakers, it sounds like they're in the room 
with me. More to the point, the Microsoft 
Home music CD-ROMs—Strauss, Stra¬ 
vinsky, Schumann, Beethoven, all excel¬ 
lent—are able to give their music-appre¬ 
ciation lessons with true fidelity. 

Of course, once you get speakers that 
good, you'll want to look into better sound 
boards. More on that another time; some 
good ones are coming out. 

About five years ago, a drunk rammed a util¬ 
ity pole and dropped a 16-kilo volt-ampere 
line across the power feeder lines to my 
house. The resulting power spike caused 
light bulbs to explode* destroyed a televi¬ 
sion set, and killed a computer not con¬ 
nected to a power filter unit. When it 
was all done, the only light in Chaos 
Manor was the screen of a Cheetah, 
which was powered by a Clary 
OnGuard UPS (uninterruptible 
power supply). 

That UPS continued in use un¬ 
til today. It should have been re¬ 
tired at least a year ago; well, 
maybe not retired, because the 
^ electronics were still good, but 
one ought to replace the batter¬ 
ies in a UPS every four to five 
years. We finally did that today. 
The UPS business is pretty tough. 
Most of the competition is on price, 
because it's pretty hard to compare per¬ 
formance. These things either work or 
they don't* so what you’re after is the low¬ 
est-cost unit that's good enough. The 
problem is that whaf s good enough under 
one condition may not be under another. 
Consequently, I can't pretend to know 
which UPSes are "best” I can say that 
the critical machines at Chaos Manor have 
been protected hy Clary’s OnGuard units 
for several years, and I have not regretted 
it, 

A UPS isn't very glamorous. With luck, 
it will serve out its entire life without ever 
being needed. Not everyone needs a UPS, 
although people who run computers with¬ 
out power-spike filters are taking foolish 
chances. On the other hand, a UPS doesn't 
cost much. Not only did we survive the 
Great Power Spike (see my August 1989 




Rockmount 

• ENCLOSURES 

• KEYBOARDS 

• MONITORS 

• DRIVE ENCLOSURES 
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Integrand’s unique enclosure design uses 
modular construction > We have 3 basic 
models for iSA/EISA bus computers , Over 
100 interchangable modules allow you to 
customize them to nearly any requirement 
integrand offers high quality, advanced 
design hardware and strong support. Why 
settle for less? 



Monitor: W* Super VGA Color from $650 

PC Enclosures from $300 _ 

Keyboards: Drawer, Shelf & Panel from $85 


Made in U,SA, _ 

Rack St Desk Models _ 

Accepts Most Motherboards and 
Passive Backplanes 


Up to 20 Slots 


Rugged , Modular Construction _ 

Excellent A ir Row & Cooling _ 

200 & 300 Watt Supplies t UL, CSA, TUV 

Call or write for descriptive brochures t prices 


INTEGRAND 


8620 Roosevelt Ave. * Visalia, CA 93291 

209/651-1203 

FAX 209/651-1353 
We accept VISA and MasterCard 
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column), but I’ve more than once worked 
on deadline right through heavy lightning 
storms that caused the lights to blink and 
would certainly have caused my system 
to reset if the Clary GnGuard UPS hadn't 
been in the loop. 

If your work is worth anything, the first 
thing you need is a good backup system; 
by ‘"good," 1 mean one you'll use. Unless 
you have a lot different temperament from 
me, those backup programs that require 
you to sit there and feed in floppy disks 
aren’t worth a thing* because you won’t 


use them. Belter is a good optical drive. 

I used to be a WORM enthusiast, and if 
I were doing a tot of programming, 1 still 
would be. A WORM preserves all the dif¬ 
ferent editions of what you're working on, 
and it has been my experience that you 
will need a subroutine out of an old source 
program about 10 minutes after you erase 
the last copy of that version. The only real 
problem with WORM is the cost of the 
storage medium. 

A better primary backup system is DAT 
(digital audiotape) run by a good archive li¬ 


brary system like Palindrome’s Network 
Archivist. The advantage of DAT is that 
you can store all the versions of programs 
and books that you want* because the tapes 
cost only about $ 12 for 2 GB of storage 
capacity. You can buy new tapes at a good 
record store—our local Tower Records 
stays open until midnight. 

Once you have installed a backup sys¬ 
tem, you should think about a UPS. It 
won’t save your bacon as often as a good 
backup system, but it’s pretty cheap in¬ 
surance. 1 got started with lillie comput¬ 
ers in CP/M days, and I teamed to save 
early and often; even now, 1 lend to save 
after every paragraph or so. My partner 
Larry Niven, on the other hand* gets so 
wrapped up in what he’s doing that he can 
write .several pages before he remembers to 
save* which is why I have the machine he 
uses connected to a Clary OnGuard UPS. 

Two kinds of UPS units are available, 
switching and on-line. The on-line units 
tend to cost a bit more. 1 tit ink they’re more 
reliable* and that’s the kind 1 use. 

I suppose there are well over a thousand 

multimedia CD-ROMs coming out this 
year; the total is certainly enough that no 
one can review them all. Of the hundred 
this month, two stand out. 

The first is called Firenze, which is Lhe 
Italian name for the city we call Florence. 
This is something between a goshwow and 
a tourist guide. It has both still and Video 
for Windows pictures of die sights of Flo¬ 
rence* with narration in English, Italian, 
German, or Dutch. The sights are keyed 
to a good map of the city. The photography 
is excellent, and the narration is well writ¬ 
ten and easy to hear. There’s musical ac¬ 
companiment well integrated into the lour. 

It’s not complete; at least I haven’t been 
able to find any mention of my favorite 
Florentine idiosyncrasy. During the Re¬ 
naissance, Florence was threatened by a 
rival city and appealed to Sir John Hawk- 
wood, the English mercenary who figures 
in Conan Doyle’s The White Company . 
Hawk wood offered to save the city; his 
fee was a larger-than-life equestrian statue 
of himself in the Cathedral. Hawk wood 
saved the city. 

The Florentines then got thrifty. Instead 
of a statue, they had a good artist do a larg¬ 
er-than-life painting of a statue on the 
Cathedral wall. It’s very realistic, and from 
a distance* you’d think it was a big bronze 
statue mounted on a large granite base. 
Hawkwood wasn't happy at the time, but 
he probably gets more notice now than he 
would if he were just another statue in a 
city Filled with works by Michelangelo, 
Benvenuto Cellini, and the other great 


Just Protect It! 


With list prices starting at just $139, protecting your PCs or LANs 
against faulty power has never been easier or more affordable. Com¬ 
bine this with our unmatched product quality, service, and Exclusive 
5- and 10-Year Triple Power Warranties™ —- you're guaranteed un¬ 
surpassed UPS protection. 

And with our state-of-the-art Power Management Software, you can 
leave for lunch knowing that, if a power problem strikes, your system 
and data will be saved and fully protected — automatically] 



The Power Rite Pro and P/us UPS families in¬ 
corporate Del tec's proprietary Advanced Bat¬ 
tery Management (ABM™) that doubles bat¬ 
tery life and assures system uptime! 



Del tec's FailSafe and LanSafe 111 soft¬ 
ware automatically save your files and 
conduct an orderly system shutdown 
during extended blackouts — even in 
unattended modes —along with exten¬ 
sive monitoring and power management 
when used with our microprocessor- 
based UPSs. 


Don't let yourself become powerless. Call 
now for out “Quick Fax Power Guide " and 
immediately receive a FREE assessment 
of your computer power needs. 



It worts witti 


NetWare 


Call Now! 
1-800-DEITEC-l 


A Fi$kar$ Company 



Innovators in Power Protection Don't Risk It — Just Protect It! 
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Explore the Internet! 
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Hours 

FREE 


Delphi Internet* offers you 

f fufl access to The Internet 
and now you can explore 
S' this incredible resource 
with no risk You get 
10 hours of evening and 
weekend access to try it 
out for free!' 

Use Delphi Internet's mail gateway 
to exchange messages wiTh over 30 million 
people at universities, companies,and other 
online services such as CompuServe* and 
MCI Mail® Download programs and files 
using FTP or connect in real- 
time to other networks ^ 9,600 
using Telnet. You can 14*400 $ 

also meet people on the bps / 

Internet. Internet Relay ^ ***** 
Chat lets you 'talk with people all 
over the world and Usenet News is the 
world's largest bulletin board with over 
20,000 topics! 

To help you find the information you want, 
you 11 have access to powerful search utilities 
such as Gopher. Hytelnet and WAIS. If you 
aren't familiar with these terms, don't worryj 
Delphi Internet has hundreds of expert online 
assistants and a large collection of help files, 
books, programs, and other resources to help 
get you started. 

Over 850 local access numbers are 
available across the country. Explore Delphi 
internet today. You'll be amazed by what 
you discover 


Ten Hour Free Trial! 


Dial By Modem 1 -800-365-4636, Press return until you get a prompt 
At Username, enter JG1NDELPHI. At Password, Enter BYT595 

"FfUt OfllJf 4ppiigi ta [** •nnb«i rni>f: limil one per hoiiHfcc&l and u valid A llriMlfll n«» A villi cn-riit rant 11 rnpurrd Isif PHimcJiHH* Fret Ltttk buy t* 
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«ei*M Mill!* rtllf mainland U& H™ mrmbrri must bjtee Ili Tania ,tnl fMHhnaflt of maiMienJiip arhEn |uinin«. Ctanplrte iaU>lJ *IHJ fllhw rp$lnrl»nnt mt pravidnl diBnllf IhE 
iDlhfrecmfiilrwIliiii DELPHI INTERNET B i TrwtPtnarlf of Pflphl lni«™i Semen CcnHSfalJiWI 



INTERNET™ 


Attention Current Internet Users: See what Delphi Internet can offer you 1 Stock quotes. Grolier's 
Encyclopedia, news wires, and hundreds of other services are just a Few keystrokes away. Telnet to delphl.com 
and enter the username and password above for a Free trial. 


Questions 7 Call 1-800-695-4005. 
Send e-mat! to fNFOiSdel phi.com 
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Network Data & Fax 


From anywhere 

on the network,, 


© Dial-out & Dial-in Modem Sharing & Pooling 
© No TSRs Under Windows 
© Supports High-Speed Modems 
© Complete Management Console 
© Integrated Network Security 
© Supports DOS INT-14 Applications 
© Works with Windows Communication Applications 
© Windows NT Server 3.5, Netware, NetBIOS, & TCP/IP Networks 
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© Windows, Windows for Workgroups, and Windows NT Clients 

© Store-and-Forward Fax Gateway 

© No TSRs 

© Inbound Routing 

© Real-Time Send & Receive Logs 

© Annotation 

© Network Attachments & Phonebooks 

© Windows NT Server 3.5, Netware, NetBIOS, & TCP/IP Networks 

You’ve told us you what you want in an ideal modem sharing and network 
fax world. Here are the results. WlNport 5.0 and FAXport 5.0. Each 
module is better than ever with easier installation, comprehensive 
administration, and support for more networks and more modems. 


Purchase WlNport and FAXport independently, or integrate them for a 

complete network fax and data solution. 

See us at Windows World in Atlanta April 24-27 Booth #N6368 

LANSOUrce 1-800-677-2727, (416) 535-3555, Fax (416) 535-6225 
LANSource UK Tel: +441954 782 799 Fax: +441954 782 796 
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ones. Most of those statues are shown on 
this CD-ROM. 

You get all this for $19.95, which is less 
than you'd pay for a good picture book. 
Of course, seeing Florentine scenes may 
gel you wanting to go over there, and that 
will cost a lot more than $20, even if you 
stay at the Annalena. It's also slow. Even 
on SuperCow, a 486DX2/66 with a dou¬ 
ble-speed CD-ROM drive, changing 
scenes can take nearly a full minute, but 
that’s the nature of Video for Windows. 

We’re now using die Firenze CD-ROM 
with the Cord screen saver that comes 
with CordDraw 5.0. It’s very fast, so wc 
get a new (randomly chosen) art marvel 
every few seconds. There are some flaws 
in the Cord screen saver—il kicks in 
sometimes when you don’t want il to— 
but when the machine is standing idle, you 
can use any CD-ROM with BMP Files. 
The Firenze CD-ROM is good under its 
own software and one of the best as a 
source of eye candy with the Corel screen 
saver. Recommended, 

The second one doesn’t stand out be¬ 
cause of the CD-ROM so much as the pro¬ 
motion. Quanta Press, the madmen in Min¬ 
neapolis who bring us, among other things, 
the Cow Ouroboros, have pul together a 
very traditional database CD-ROM on An¬ 
gels, Saints, and Icons. There’s a tiny con¬ 
cession to multimedia in that il sometimes 
plays music while you look at an index or 
a still picture, and sometimes there’s nar¬ 
ration, but mostly this is just a text database 
with illustrations. It’s done straight, but 
because the text is from a time when there 
was more universal belief in the powers 
of angels and saints, the effect of the dead- 
serious narration is just at the edge of high 
camp. 

It provides a good collection of very 
brief (usually no more than one paragraph) 
identifications of most major and many 
obscure saints, and all the known angels. 
Illustration is spotty: there are paintings 
of some minor saints, but nothing of a ma¬ 
jor saint like St. Martin of Tours, There's 
also a scholarly work (by a Jesuit) on ar¬ 
cana angelicae, with discourses on the var¬ 
ious orders (e,g.. Cherubim, Thrones, 
Dominations, Powers, and Archangels). 

Promotion for the press edition of this 
consisted of a box containing the CD- 
ROM and about 20 items from the chil¬ 
dren's section of a religious bookstore. 
Those who went to Catholic schools 50 
years ago will remember most of the pic¬ 
tures of guardian angels and suchlike. 
There are also badges, buttons, and pins. 
Very nostalgic. 

Quanta was one of the very early CD- 
ROM publishers and produced a number 











Plextor 6PleX. Puts more smooth action in your multimedia. 


Hold onto your seat. You’re in for the fastest CD-ROM 
ride of your life. The 6PleX is the world’s first six speed 
CD-ROM drive. And the last, word in multimedia 
performance. 


access time. So there’s no waiting to get at your crucial 
information. In fact, the 6PleX is so fast, you can run 
many applications right off the drive, saving scarce 
disk space for other needs. 


The proof is in the throughput speed-a blazing 9O0KB/sec. 
Which means today’s hottest CD-ROM games, reference 
libraries, interactive encyclopedias, and graphics can 
finally look the way you’ve always imagined they should- 
perfect. Flawless, smooth motion video. Seamless animation. 
Convenient front panel controls that make it 
easy to play your favorite audio CDs. What 
could be better? 


How about an overall boost in efficiency? 
With the 6PleX you’ll be able to search 
databases faster than ever. The 6PleX is 
the first CD-ROM drive with a 145ms random 


The great multimedia adventure is just beginning. And 
with the fiPleX, you’ll be ready for all the advancements 
that’ll come your way in terms of speed and power. 
Plus, we’ll keep you on track with unlimited, toll-free 
technical support and a full two-year warranty. 


To locate the dealer nearest you, or for a 
free copy of our latest book “18 Questions 
to Ask Before Purchasing a CD-ROM Drive," 
call 1-800-4PLEXTOR (1-800475-3986). 


Introducing Our Screaming 
Six Speed CD-ROM Drive. 


S>LfrSG, Pindar Carp. All liighta Reserved- AIL imrlEtnaricR iff registered tntdeunarfci Hijwitriad me mmed by their nspccLhu holders. 
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For More Information 


If you like to listen to good music with your PC. 
get the ACS300.1 ($300) multimedia 
computer speaker system. Contact Altec- 
Lansing Multimedia, Milford, PA. (800) 648- 
6663 or (717) 296-2818; fax (717) 296-1222. 
Circle 1161 on Inquiry Card. 

Angels. Saints, and Icons ($49.95) provides a 
good collection of very brief identifications of 
most major and many obscure saints, and all 
the known angels. Contact Quanta Press, Inc., 
Minneapolis. MN, (612) 379-3956; fax (612) 
623-4570. Circle 1162. 

The Firenze (US$19.95 or 29,000 lire) CD- 
ROM is good under its own software and one 
of the best as a source of eye candy with the 
Corel screen saver. Contact C D Hardware. 
LaSpezia, Italy, +39 187 515604; fax +39 
187 513828. Circle 1163. 

Gazillionaire ($32.95) is an important game 
because it was written in Visual Basic and is 
played from a CD-ROM. Contact Spectrum 
Holobyte, Inc., Alameda, CA, (800) 6964263 
or (510) 522-3584; fax (510) 522-3587. 

Circle 1164. 

If you’re contemplating a Mac. you'll want Hard 
Disk Toolkit ($199) or Hard Disk 
Toolkit*Personal Edition ($79). Contact FWB. 
Inc., Menlo Park. CA, (415) 3254392; fax 
(415) 8334653. Circle 1165. 

LapLink for Windows 6.0 ($199.95) is 
seriously good stuff. LapUnk Wireless 
($299.95) Is the company’s radio-link system, 
and it certainly works. Contact Traveling 
Software, Inc., Bothell, WA, (800) 343-8080 
or (206) 483-8088; fax (206) 487-1284. 

Circle 1166. 


The LaserWriter 16/600 PS ($2429) is a 
winner, with enough new features and 
increased speed to make the upgrade well 
worthwhile. Contact Apple Computer, Inc.. 
Cupertino. CA, (800) 776-2333 or (408) 996- 
1010; fax (904) 584-7481. Circle 1167. 

The critical machines at Chaos Manor have 
been protected by OnGuard UPSes ($477 to 
$2690) for several years, and I have not 
regretted it. Contact Clary Corp., Monrovia, CA. 
(800) 442-5279 or (818) 359-4486; fax (818) 
3050254. Circle 1168. 

RAM Doubler 1.5.1 ($99) is cheap compared 
to adding silicon to your system, and we 
haven’t seen anything it doesn't work with. 
Contact Connectlx Corp.. San Mateo, CA (800) 
950-5880 or (415) 571-5100; (415) 571- 
5195. Circle 1169. 

The game of the month is the Windows version 
of Sim City 2000 (floppy disk version, $54.95; 
CD-ROM version, $69.95). Contact Maxis. 
Orinda, CA. (800) 336-2947 or (510) 254- 
9700; fax (510) 253-3736. Circle 1170. 

The Star Reach ($49.95) box is gorgeous — it 
looks like a spaceship. Contact Interplay 
Productions, Inc., Irvine, CA (800) 9694263 
or (714) 553-6655; fax (714) 252-2820. 

Circle 1171. 

With theTypeBook ($49.95), you can print a 
partial or complete set of all your fonts. 

Contact Rascal Software. Santa Clarita, CA, 
(805) 2556823; fax (805) 2559691. 

Circle 1172. 

I have used Forminco’s workstation furniture 

(call for prices) for over a year, and I have yet 
to find anything better. Contact Formlnco. 
Brossard, Quebec, Canada, (800) 663-6764 or 
(514) 444-9488; fax (514) 444-9378. 

Circle 1173. 


A Message 
to Our 
Subscribers 


F rom time to time we make 
the BYTE subscriber list 
available to other com¬ 
panies whose products or 
services would be of interest to 
our readers. We take great care 
to screen these companies, 
choosing only those who are 
reputable. 

Furthermore, subscriber names 
are made available for direct 
mail purposes only; tele¬ 
marketing calls are strictly 
prohibited. 

Many BYTE subscribers ap¬ 
preciate this carefully managed 
program, and look forward to 
receiving information of interest 
to them via the mail. While we 
believe this information is of 
benefit to our subscribers, we 
firmly respect the wishes of any 
subscriber who does not want 
to receive promotional liter¬ 
ature. Should you wish to 
restrict the use of your name, 
please send your request 
(including your magazine 
mailing label, name, address, 
and subscription account 
number) to: 

BYTE Magazine 
Subscriber Services 
PO Box 555 
Hightstown, NJ 08520 


BYTE 


Because the Expert *s decide. 


of specialized database CD-ROMs. Some 
are still useful, and some very much so. 
The interface to those databases remains 
plain vanilla. It’s worth being on Quan¬ 
ta’s mailing list, but don’t look to them 
for the latest multimedia CD-ROMs. 

The computer book of the month is by Gene 
K. Landy, The Software Developer’s and 
Marketer’s Legal Companion: Protect 
Your Software and Your Business (Addi- 
son-Wesley, 1993). This goes into copy¬ 
right, beta-test agreements, and much 
more. The book of the month is by Jack 
Cohen and lan Stewart, The Collapse of 
Chaos: Discovering Simplicity in a Com¬ 
plex World (Viking. 1994). Jack Cohen is 
a professor of biology in England. He was 
a principal consultant to Larry Niven, 
Steve Barnes, and me for Legacy of Heo- 
rot and our upcoming sequel, Beowulf s 
Children . The book is an investigation into 
how you can evolve simplicity from a 
complex world. This book isn’t easy read¬ 
ing, but I bet you like it. 


The game of the month is the Windows 
version of Sim City 2000 from Maxis. 
When I play Sim City, I cheat: I’ve fig¬ 
ured out where they store the amount of 
money you have, and I use the Norton Util¬ 
ities disk editor to go in there and give 
myself a lot more. It’s fun to be bountiful 
to my simulations. 

Next month, with luck. I’ll have some¬ 
thing on Windows 95, and meanwhile, the 
software keeps rolling in. ■ 


Jerry Pournelle holds a doctorate in psy¬ 
chology and is a science fiction writer who 
also earns a comfortable living writing about 
computers present and future. Jerry wel¬ 
comes readers ’ comments and opinions. Send 
a self-addressed, stamped envelope to Jerry 
Pournelle, c/o BYTE, One Phoenix Mill Dine, 
Peterborough, NH 03458. Please put your 
address on the letter as well as on the enve¬ 
lope. Due to the high volume of letters, Jer¬ 
ry cannot guarantee a personal reply. You 
can also contact him on the Internet or BIX 
at jerryp @ bix. com. 


200 BYTE MAY 1995 




















ifEAHHSKir 




CERAMIC MUG. 

1 1 oz. ceramic 
mug with gold 
band and 
3-color, 

2-sided logo. 

BYT 8. $4.50, 


MOCK TURTLENECK* 

Outer Banks 100% cotton mock turtleneck with 
20th Anniversary logo embroidered on left chest* 
White, Sizes; M-XL Nl-BYT 4, L-BYI5, 

XL-BYT 6* $25.85* 
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MOUSE PAD. 

Hard top mouse pad, 4-cdor with 20th 
anniversary logo and tag line and repeating 
text background* 7.5" x 8.5" x 3/16", 
BYT 7. $5,25, 


BAIL CAP. 

Soft brushed cotton free-form ball cap 
with adjustable Vekro closure back and 
20th Anniversary logo embroidered on 
front. Black. BYT 11. $14.75. 



SWEATSHIRT. 

11 oz. cross grain Lee sweatshirt with 20th 
Anniversary logo embroidered on left chest, 
features generous athletic cut and side gus¬ 
sets. 95% cotton, 5% polyester. Ash. Sizes: 
M-XL. M-BYT 1, L-BYT 2, XL-BYT 3. $31,20, 



PARKER VECTOR PEN. 

Parker Vector Sport Roller Ball Pen. Black with 
3-color BYTE logo repeated on barrel and cap, 
BYT 10. $6,25. 


PARKER PEN. 

Parker Insignia ball point pen. luque black with 
3-color BYTE logo on clip emblem. BYT 9. $34.50. 


T-SHIRT. 

100% Cotton Oneita Power-L White with 1-color 
"technology" print on both sides and 4-tolor 20th 
anniversary logo on front. Sizes: L-XL. L-BYT 13, 
XL-BYT 14. $8.00. 


COMPUTER TOOL KIT. 

Deluxe computer service tool kit in 
black vinyl zipper case features: 2 nut 
drivers, 3 prong parts retriever, 
tweezers, torx driver, 1C Extractor, one 
Phillips and 2 slotted screwdrivers, 

1 -color 20th Anniversary logo. 

BYT 12. $20.10. 



HBBBtt: Credit card phone orders: Coll l-800-6 76-HALO (4254) (in 11, call 708/647-4902)* We accept VISA, MasterCard, American Express and Discover. Merchandise in slock will ship 
jSfflgi 2*3 business days of receipt. If an item is oat of stock, the customer will be notified end given the option to backorder, substitute er cancel the item. Rush enters can be shipped the 
lay received if the order is placed by 2:00 p.m. CST. Rush orders will Incur a $10 additional charge and express freight charges will he billed at cost. 

ig: Include ibe following amounts far shipping via U.P.S. Ground. Up to $50.D0-add $5.75, $50,01 to $100,00-add $7.75, over $100,00-add 8% to total. Air freight is additional. 
HH ig charges apply to domestic If5 orders only. International orders will incur a $12 documentation charge and will be billed at uctual cost plus assodated duties and taxes. F.O.B Point: 
Niles, L 60714 

jiljflB ax: We are expected to collect applicable sales tax oa all purchases, including shipping and handling charges, sent la CO, FL, GA, Ml, NM, NC, Hi IX, Wl and an purchase totals only in 
■■ IL, Hi OH, % and VA. Safes Tax Chart: CA 7.75%, CO 3.8%, FL 6%, GA 6%, IA 6%, IL 8.25%, tN 5%, Ml, 6%, NC 6%, NM 5*82%, OH 7%, SC 6%, TN, B.25%, TX 8.25%, 
VA4i%,andWI 5.5%. 











What’s New 


Hardware 


Wireless Messaging System for Windows 

Hie PageCard Wireless Messaging System for Windows ($399) 
includes the PageCard receiver, which is activated on the Page¬ 
Net nationwide network, and the PageSoft communications 
software. The system, together with Socket’s Wireless Mes¬ 
saging Services, allows mobile computer users located virtual¬ 
ly anywhere in the U.S. to receive E-mail, news and schedule up¬ 
dates, and other information. 

Wireless Messaging Services (activation price, $19.99; ^ 
local monthly service charge, $19.95; national monthly i 
service charge, $39.99) provides a 24-hour, toll-free ± 
number for activation, fax-forwarding, billing, technical i 
support, and operator-dispatched paging. A follow- 
me fax service notifies you of received faxes and lets i 
you forward them to any number. 

Contact: Socket Communications, Fremont, CA. 

(800) 552-3300 or (5JO) 744-2700. 

Circle 1321 on Inquiry Card. 



100-MHZ PENTIUM SYSTEMS 

Micron Computer's (Nampa. ID) 
PI00 Millennia systems (from 
$3699) have an Intel 100-MHz 
Pentium processor, a 256-KB 
Micron SyncBurst cache, and 16 
MB of Micron extended data-out 
memory. Other features include 
a 1.2-GB enhanced IDE hard 
drive, a quad-speed CD-ROM 
drive, a Sound Blaster 16 sound 
card and speakers, a 15-inch Mi¬ 
cron l5FGx color monitor, and 
Microsoft Office Professional 4.3 
on CD-ROM. 

Phone: (800) 233-7027 or 
(208) 465-3434. 

Circle 1324 on Inquiry Card. 

PLUG AND PLAY WAVE-TABLE 
SOUNDCARD 

The NuSound audio adapters for 
PCs, from Orchid Technology 
(Fremont, CA), combine wave- 
table synthesis, 3-D audio, 100 
percent games compatibility, and 
support for the Intel/Microsoft 
Plug and Play specification. The 
NuSound PnP adapter ($ 159) of¬ 
fers 16-bit stereo sound. Pana¬ 
sonic and IDE CD-ROM inter¬ 
faces, wave-table synthesis with 
1 MB of compressed wave-table 
samples, and 3-D audio enhance¬ 
ment technology. The NuSound 


CD adapter ($ 199) adds a 16-bit 
SCSI-2 Plug and Play interface 
and a I-MB wave-table synthe¬ 
sizer, which is upgradable to a 
4-MB sample set. The NuSound 
Studio adapter ($299) adds pro¬ 
fessional music enhancements, 
4 MB of ROM, and download¬ 
able RAM-based wave-table syn¬ 
thesis. 

Phone: (800) 767-2443 or 
(510) 683-0300. 

Circle 1329 on Inquiry Card. 



KEYBOARD FOR LONG-TERM ▲ 
TYPING 

Designed for long-duration typ¬ 
ing duties, the Ergo-Master key¬ 
board ($495) features indepen¬ 
dently adjustable halves that let 
you position the keyboard for 
maximum comfort and efficien¬ 
cy. Available from Genovation 
(Irvine, CA), the Ergo-Master's 
84 fully programmable keys let 


you move key definitions to dif¬ 
ferent locations. 

Phone: (800) 822-4333 or 
(714) 833-3355. 

Circle 1337 on Inquiry Card. 


REMOTE RADIO-CONTROLLED 
DATALOGGER 

Using FreeWave wireless spread- 
spectrum-radio data transceivers 
to transmit data, the Datataker 
Transceiver System ($3995) 
can transmit through floors, 
walls, and ceilings. With line-of- 
sight distances of up to 20 miles 
(and up to 60 miles with the Free- 
Wave units performing as re¬ 
peaters), the Data Electronics 
(Irvine, CA) system ensures 
data integrity via packetization, 
acknowledgment, and 32-bit CRC 
error detection. Throughput var¬ 
ies with application. 

Phone: (800) 956-4437 or 
(714) 851-5300. 

Circle 1326 on Inquiry Card. 


CREATE MPEG PRESENTATIONS 

With Real Magic Producer, you 
can create full-screen, full-mo¬ 
tion multimedia presentations 
and titles. The unit ($3995), from 
Sigma Designs (Fremont, CA), 
includes a 32-bit PCI-bus audio/ 
video MPEG encoder board, a 
frame-accurate videotape-record¬ 
er controller, Adobe Premiere 
editing software, and Caligari 
trueSpacc 3-D animation and 
graphics software. Real Magic 
Producer lets you capture and 
compress video and audio in real 
time and store the information 
as AVI-editable MPEG. You can 
edit the frames with any AVI- 
compatible video-editing tool. 
Phone: (800) 854-8086 or 
(510) 770-0100. 

Circle 1325 on Inquiry Card. 


RAIDBANK FOR MACINTOSH 

MicroNet Technology (Irvine, 
CA) offers a high-performance 
RAID system for Macs. RAID- 
bank for the Macintosh delivers 
sustained throughput rates of 6.2 


MBps and access times as low 
as 8 ms. The system supports 
RAID levels 0, 1,3, and 5 with 
as many as six Fast and Wide 
7200-rpm modules, ranging from 
2 to 4 GB, for a total of 24 GB 
per RAIDbank in single- or dual¬ 
channel configurations. A RAID¬ 
bank system with two hot-swap¬ 
pable power supplies costs $2675; 
drive modules cost from $1795 
to $3149. 

Phone: (714) 453-6100. 

Circle 1330 on Inquiry Card. 



GO-ANYWHERE NOTEBOOK a 

Husky Computers* (Clearwater, 
FL) rugged Husky FC-486 note¬ 
book PC (from $2999) features 
a curved profile that fits snugly 
into the crook of your arm and 
a fully sealed magnesium-alloy 
case that incorporates screen and 
keyboard into a single hingeless 
unit. The 4-pound FC-486 comes 
with a 25- or 50-MHz 486SLC 
processor, 2 to 16 MB of RAM. 
up to 16 MB of Hash memory, 
a backlit transflective VGA dis¬ 
play, a QWERTY keyboard, two 
user-accessible PCMCIA slots, 
and two internal slots for cus¬ 
tomization. Options include a nu¬ 
meric coprocessor and a high- 
performance pen. 

Phone: (813) 530-4141. 

Circle 1328 on Inquiry Card. 

MAC DATAPEN 

The Mac version of the l.R.I.S. 
America (Boca Raton, FL) Data- 
Pcn ($435), a highlighter-size 
OCR device, allows you to en¬ 
ter printed or typed text and fig¬ 
ures directly into your Mac ap¬ 
plications. A Windows version 
($399) is also available. 

Phone: (800) 447-4744 or 
(407) 395-7831. 

Circle 1331 on Inquiry Card. 
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ELECTRONIC PERSONAL TOKEN 

Telequip’s (Hollis, NH) Crypta 
Plus card is a true electronic per¬ 
sonal token, a credit-card-size 
device containing a secure copro¬ 
cessor and up to 16 MB of flash 
memory. Lotus Notes users can 
store desktop files, ID files, tele¬ 
phone- and address-book files, 
log-on sequences, passwords, 
and configuration data on the 
Crypta Plus card (with 2 MB, 
$265; with 4 MB, $350). 

Phone: (800) 225-0580 or 
(603)881-5616. 

Circle 1.332 on Inquiry Card. 

HIGH-PERFORMANCE 
FAX SERVER 

Biscom’s (Chelmsford, MA) Fax- 
corn 6000 enables users of LAN 
desktop systems connected to cor¬ 
porate mainframes to send and 
receive faxes and allows MIS and 
LAN administrators to manage 
fax traffic throughout an organi¬ 
zation. A multichannel hardware 
and software solution, each Fax- 
corn 6000 ($22,495) can support 
up to 24 fax ports. You can as¬ 
semble multiple units into a single 
rack-mountable data communi¬ 
cations cabinet and control them 
with a single system console. 
Phone: (508) 250-1800. 

Circle 1060 on Inquiry Card. 


the unit can support continuous- 
tone 400- by 400-dpi output on 
8M by 11 and 11 by 17 (A3) pa¬ 
per sizes. 

Phone: (415) 286-8600. 

Circle 1334 on Inquiry Card. 



MAC MULTIMEDIA TOUCH a 
MONITOR 

The $1610 Mac n’ Touch AV- 
14, a touch monitor for the Mac, 
combines MicroTouch Systems’ 
(Methuen, MA) touch technol¬ 
ogy and Apple’s AudioVision 14 
Display, which integrates high- 
quality stereo speakers, a micro¬ 
phone, and a high-contrast dis¬ 
play. lire monitor has a dot pitch 
of 28 mm, a maximum video res¬ 
olution of 1024 by 768 pixels, a 
touchscreen resolution of 1024 
by 1024 pixels, and a touch¬ 
down speed of 8 to 15 ms. Soft¬ 
ware controls let you customize 
the sound input and output. 
Phone: (800) 642-7686 or 
(508) 659-9(X)0. 

Circle 1333 on Inquiry Card. 


EASY INTERNET CONNECTION 

Global Village Communication 
(Sunnyvale, CA) offers One- 
World Internet, an Internet con¬ 
nectivity package for networked 
PCs. The package includes an 
Internet server with an internal 
28.8-Kbps (V.34) or ISDN mo¬ 
dem connection; GlobalCenter 
Web, Global Village’s propri¬ 
etary Web browser application; 
mail gateway software; and ca¬ 
bles. The OneWorld Internet 
package works with 
your site’s Quick- 
Mail or Microsoft 
Mail E-mail system 
and requires only 
one dedicated tele¬ 
phone line to give 
every user on your LAN world¬ 
wide E-mail access as well as 
full interactive connection to the 
Internet. OneWorld Internet for 
QuickMail costs $1999. 

Phone: (800) 736-4821 or 
(408) 523-1000. 

Circle 1327 on Inquiry Card. 

SERVER SHARER 

Starview Server Sharer allows 
you to control up to six PCs or 
file servers with a single monitor, 
keyboard, and mouse. The unit 
incorporates microcontroller- 
based switching technology to 
enable switching between CPUs 


from a keyboard or a front-pan¬ 
el push button. As your require¬ 
ments grow, you can cascade 
the units to a maximum config¬ 
uration of 216 CPUs, according 
to StarTech Computer Products 
(London, Ontario, Canada). Two 
models are available: the SV621 
(US$349), a six-port cascadable 
unit, and the SV42I (US$399), 
a four-port cascadable unit. 
Phone: (519) 438-8529. 

Circle 1335 on Inquiry Card. 


17-INCH PIVOTING DISPLAYS a 

Portrait Display Labs (Fremont, 
CA) offers two 17-inch color 
multifrequency pivoting displays 
that combine portrait and land¬ 
scape views. The Pivot 1700 
($895) provides noninterlaced 
resolutions of up to 1024 by 768 
pixels (768 by 1024 in portrait 
view) at 76 Hz. The Pivot 1700 
Professional ($1195) offers non¬ 
interlaced resolutions of 1280 by 
1024 (1024 by 1280 in portrait 
view) for Windows and 1152 by 
870 (870 by 1152 in portrait view) 
on the Mac. 

Phone: (510) 249-0444. 

Circle 1339 on Inquiry Card. 



HERY XJ COLOR SERVERS 

Based on Electronics for Imag¬ 
ing’s (San Mateo, CA) Fiery XJ 
architecture, the Fiery XJ 170 and 
Fiery XJ300 Color Servers (from 
less than $20,000) link comput¬ 
er networks to digital color copi¬ 
ers from Canon, Kodak, Minolta, 
Ricoh, and Xerox. For produc¬ 
ing business graphics, proposals, 
and presentations or conceptu¬ 
al color proofs, the Fiery XJ 170 
supports continuous-tone output 
at 400 by 400 dpi on 8 'A- by 11- 
inch (A4) page sizes and 400 
by 200 dpi for larger sizes. For 
heavy production work loads, the 
Fiery XJ300 server features con¬ 
tinuous-print and rip-while-print 
features with a four-page buffer; 



Convert Documents into 
Editable Text 

PaperPort 2.0 for Windows ($399) scans at 
resolutions of up to 400 dpi, providing better 
OCR accuracy when scanning documents with 
small text, such as business cards. The input 
device accepts paper sizes from 2 to 30 inches. 

In addition, the device uses the company’s pa¬ 
per-driven technology, which automatically zips 
in documents, compresses, crops, straightens, 
and trims. 

PaperPort has direct links to more than 50 desktop applications, such as OCR, fax, contact 
management, and document management. When you drag and drop a document onto one of 
these links, the Auto-Launch feature instantly opens the application and places the PaperPort 
document within it 


Contact: Visioneer, Palo Alto, CA, (800) 787-7007 or (415) 812-6400. 

Circle 1322 on Inquiry Card. 
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What’s New 


Hardware 


TAPE BACKUP AUTOLOADERS 

Two AutoLoaders from Aiwa 
Computer Systems (Boca Raton, 
FL) automate nightly tape back¬ 
up operations on network servers 
supporting NetWare, OS/2, Win¬ 
dows NT, Unix, and Macs. The 
devices support standard 4mm 
DAT tapes and can perform au¬ 
tomatic insertion, removal, la¬ 
beling, and rotation of 17 tape 
cartridges. A SCSI-based Auto- 
Loader, the $6995 Aiwa AL- 
D210 comes with a single tape 
drive. The $8995 Aiwa AL-D220 
features two tape drives. 

Phone: (407) 997-6033. 

Circle 1338 on Inquiry Card. 



PCMCIA VOICE/FAX MODEM a 

A voice/fax modem for laptops, 
notebooks, or subnotebooks with 
Type II or III PCMCIA slots, the 
Quicktel I4V14PCM PC Card 
features V.32bis data transmis¬ 
sion and V.42bis data compres¬ 
sion and can send data and faxes 
at 14.4 Kbps. From Logicode 
Technology (Camarillo, CA), the 
14V14PCM ($249) provides 
automatic tone or pulse dialing, 
automatic call answering, auto¬ 
matic or manual call-originate 
or answer capability, automatic 
answer-tone detection, and auto¬ 
matic detection of dial tone, busy 


signal, ring signal, and carrier. 
Voice capabilities include up to 
999 individual voice mailboxes, 
password protection, remote pag¬ 
ing, and Intelliselect, which dis¬ 
tinguishes among data, fax, and 
voice transmissions. 

Phone: (800) 735-6442 or 
(805) 388-9000. 

Circle 1063 on Inquiry Card. 

MINICARTRIDGE DATA 
PROTECTION 

The Conner Peripherals (Costa 
Mesa, CA) Tape*Stor 1700 flop¬ 
py interface minicartridge tape 
drive offers up to 1.7 GB of stor¬ 
age capacity, compatibility with 
the QIC-3020 and QIC-3010 
standards, and read compatibility 
with the QIC-80 and AccuTrak- 
250 tape formats. The Tape*Stor 
1700 ($429) writes data as quick¬ 
ly as 19 MB per minute and sup¬ 
ports floppy controllers that have 
a data transfer rate of 2 MBps. 
Plume: (800) 626-6637 or 
(714) 641-12 10. 

Circle 1341 on Inquiry Card. 

NETWORK TROUBLE-ALERT 
SYSTEM 

Net-911 ($1495) monitors an un¬ 
limited number of network file 
servers accessible over a LAN. 
When it detects a problem, it au¬ 
tomatically places phone calls to 
persons who should be notified 
of specific types of failures. The 
device, from Fox Network Sys¬ 
tems (Rockville, MD), monitors 


the call and automatically retries 
until it successfully delivers the 
message. 

Key-View ($2995) allows a 
remote user to call a site, fix and 
restart a failed file server, switch 
to the tape backup unit, restart 
backup processing, and restart a 
print server during a single phone 
call. Net-911 complements Key- 
View by reliably notifying re¬ 
mote users when a network fails. 
Phone: (800) 539-8439 or 
(301) 921-5995. 

Circle ±342 on Inquiry Card. 

REBOOT LOCKED-UP SYSTEMS 
BY REMOTE CONTROL 

With the three-outlet TeleBoot 
TB-250 ($249) and the TB-450 
($449), which has five individ¬ 
ually addressable outlets, you 
can remotely retxxrt a system via 
cither a telephone or a modem. 
The U.S.A. Communications 
(Bohemia, NY) devices auto¬ 
matically restore power approx¬ 
imately 30 seconds after you 
enter a four-digit, user-settable 
security code. An audible signal 
confirms the reboot action. 
Phone: (800) 724-5434 or 
(516) 244-6851. 

Circle ±344 on Inquiry Card. 

MULTIFUNCTION OPTICAL-DISK 
JUKEBOXES 

Two new optical-disk jukeboxes 
from Plasmon Data (Milpitas, 


Scanning for Laptops 


The ColorMobile Office Parallel Color Scanner is a combination hand- 
held/motorized/sheet-fed unit designed for use with laptop and note¬ 
book PCs. A snap-on feeder module turns it into a sheet-fed scanner for 
such items as photographs, business cards, checks, credit cards, and 
receipts. Attach the motor module, and the ColorMobile Office becomes 
a motorized, hands-free unit that prevents image distortion by mechani¬ 
cally controlling the scanner’s speed as it travels over an image. Com¬ 
ponents include a trackpad attachment that permits scanning of larger 

images. The scanner ($329; without sheet-feeding capabilities or trackpad, $249) weighs only 32 
ounces with all its components and fits easily into a notebook carrying case. 

Contact: Primax Electronics , Campbell CA, (800) 338-3693 or (408) 364-2800. 

Circle ±323 on Inquiry Card. 



CA) offer capacities of 26 and 33 
GB in a compact desktop design 
(single-drive systems, $6995; 
dual-drive systems, $9995). The 
RF20J-690 incorporates a 1.3- 
GB MO half-height optical drive 
with an average seek time of 
39 ms. Fully loaded, the 20-plat¬ 
ter system can store up to 26 GB 
of data and images. The RF22J- 
703 incorporates a 1.5-GB phase- 
change optical drive with an av¬ 
erage seek time of 45 ms. The 
22 -platter system can store up to 
33 GB of data and images. The 
multifunction systems accept any 
combination of write-once and 
erasable media. 

Phone: (800) 445-9400 or 
(408) 956-9400. 

Circle ±062 on Inquiry Card. 



With Zaums. Sharp Electronics’ 
(Mahwah, NJ) pocket-size, key¬ 
board-enhanced PDA, you can 
send and receive E-mail, send 
faxes, access on-line services, 
exchange information with local 
and remote PCs, take notes on an 
electronic notepad, create maps 
and drawings, generate docu¬ 
ments, and manage your time 
and information. Zaurus (base 
unit. $749; with CE-FM4 fax 
modem, $849) supports Sharp's 
Digital ASK infrared technol¬ 
ogy, so you can wirelessly ex¬ 
change information with infra- 
red-equipped PCs, laptops, and 
devices such as Newton-based 
PDAs and Sharp Wizards. With 
optional infrared adapters, you 
can also beam information to 
PCs. Macs, and printers. 

Phone: (800) 237-4277 or 
(201)529-8200. 


Circle ±06± on Inquiry Card. 
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NSTL's compatibility and interoperability tests are the most rigorous in the industry. So when you 
see our Seal, you know the computer products you're buying will be compatible. 


The following computer products* have recently earned the NSTL Seal. 


Kapok Computer Co. 

Kapok 9200/9400 DX4-1QG 
Notebook System 

First International 
Computer Inc. 

LEO DESIGNole VP DX4-75 
Notebook System 

AHma Computer Corp. 

NolePro Enhance DX4-100 
Notebook System 

Clevo Company 

750GE DX-33 
Notebook System 


Clevo Company 

7600 P54O90 Pentium 
Notebook System 

Dual Enterprises Corp 

Dual PM05QQG P54G90 
Pentium Notebook System 

Texas Instniments/Racore 
Computer Products Inc- 

Racore MSI 19 with T1 Driver 

Allied! Telesyn 
International Corp. 

AT 1500 Plus 16-bit Ethernet 
AT 1700 Plus 16-bit Ethernet 
AT 1720 Plus 16-bit Ethernet 


Intel Corp, 

Intd EtheiEjtpngss PRO with Rash 

AT&T CIS 

NCR StarLAN 16/4 
Token-Ring ISA NAU 
NCR StarLAN 16/4 
Token-Ring MC NALI 

Kingmax Technology, Inc- 

PCMCIA Ethernet Adapter EWl 012 



For more information about the NSTL Seal and what it takes to earn it, contact NSTL 
by fax; 44-1442-842-191 or by internet; helens@nstl.com. It’s the first step toward 
a long and healthy relationship. 

* All brand or product names mentioned are trademarks or registered trademarks of their respective holders. 

Plymouth Corporate Center • 626 Ridge Pike * Conshohocken, PA 19428 ■ United States * NSTL is a division of McGraw-Hill, Inc. 



Circle 92 on Inquiry Card, 








Software 


Fast, Accurate OCR 

CharacterEyes for Windows 2.5 ($79.95) uses neur¬ 
al network technology to let you capture text as fast 
as 300 cps with an accuracy rate of 99.7 percent. 
The program analyzes page layouts and recognizes 
text. You can export text directly into word proces¬ 
sors, retaining all original text and page attributes, 
such as point size, tabs, margins, and bold and ital¬ 
ic formatting. You can also scan directly from with¬ 
in your favorite Windows applications. 

A 32-bit stand-alone program, CharacterEyes Pro 
for Windows ($495) can read all Western European character sets and offers automatic image 
rotation, dictionaries for proofing documents, and a trainable mode that lets you teach the soft¬ 
ware to read obscure typefaces, such as calligraphy, Greek letters, and Gothic fonts. 

Contact: Ligature Software, Burlington, MA, (800) 444-6433 or (617) 238-6734. 

Circle 1.065 on Inquiry Card. 



WINDOWS-BASED SPEECH 
RECOGNITION 

With OfficeTalk for Windows 
(US$2045), you can use your 
voice to dictate, edit, and fax 
documents. You simply speak 
into a microphone, and your PC 
carries out commands and dis¬ 
plays your words on the screen. 
Kolvox Communications' (North 
York, Ontario, Canada) package 
includes software, a microphone, 
and an MWave sound card. 
Phone: (800) 556-5869 or 
(416) 221-2400. 

Circle 1068 on Inquiry Card. 



MANAGE YOUR NETWORK ▲ 

A network diagrammer program 
based on Windows, ClickNet 
Professional 2.0 ($795) features 
more than 2300 network images 
that you can drag and drop into 
on-screen diagrams. Behind each 
diagram, the program, from Pin- 
Point Software (San Jose, CA), 
builds an ODBC-compliant data¬ 
base on each network compo¬ 
nent. You can then produce man¬ 
agement reports about specific 


categories or combinations of cat¬ 
egories. 

Phone: (8(H)) 599-3200 or 
(408) 997-6900. 

Circle 1069 on Inquiry Card. 


MICROSTATION FOR THE ▲ 
POWERMAC 

The Power Mac version of Bent¬ 
ley Systems' (Exton, PA) Micro- 
Station V5 supports the Macin¬ 
tosh user interface, high print 
resolutions, and most video out¬ 
put, including monochrome and 
4-, 8-, 16-, and 32-bit color. Mi- 
croStation V5 for the Power Mac 
($3950) supports MicroStation 
DGN file formats and can read 
and write files in DWG, DXF, 
CGM, and IGES formats. 
Phone: (800) 778-4274 or 
(610) 458-5000. 

Circle 1072 on Inquiry Card. 


CREATE MISSION-SCALABLE 
APPLICATIONS 

Digitalk's (Santa Ana, CA) Vi¬ 
sual Smalltalk 3.0 ($1495) and 


Visual Smalltalk Enterprise 3.0 
($4995) feature source and bi¬ 
nary portability between Win¬ 
dows and OS/2, a new binary 
format, improved memory man¬ 
agement tools, and support 
for IBM'S SOM/DSOM. 
Visual Smalltalk Enter¬ 
prise 3.0 adds configura¬ 
tion management through 
the clustering of packages, 
improved browsers and 
version-control tools, OS/2 
browsers for the SOM 
Interface Repository and 
the automatic building of 
wrappers for typedefs 
and SOM/DSOM classes, auto¬ 
mated push-button Smalltalk li¬ 
brary generation, and the capa¬ 
bility to maintain binary 
components in repositories. 
Phone: (800) 922-8255 or 
(714) 513-3000. 

Circle 1139 on Inquiry Card. 

CUSTOMER INTERACTION 

A suite of seven customer-inter¬ 
action applications. Target En¬ 
terprise (about $1000 per seat) 
offers a groupware module, da¬ 
tabase flexibility, hypertext re¬ 
search tools, an E-mail and In¬ 
ternet interface, scalability, and 
customization capabilities. The 
Target Systems (Marlborough, 
MA) package offers customer 
service; a help desk; and asset, 
facilities, network, sales-and- 



marketing-contact, and change 
management. 

Phone: (800) 233-3493 or 
(508) 460-9206. 

Circle 1071 on Inquiry Card. 


APPLICATION MODULES 
FOR BUSINESS 

The Ability for Windows inte¬ 
grated business suite consists of 
word processing, spreadsheet, 
database, forms, drawing, chart¬ 
ing, and communications mod¬ 
ules. When you type in facts, the 
software ($229) automatically 
enters information across the 
board: Change a figure in a doc¬ 
ument, for instance, and the rel¬ 
evant spreadsheet updates, or 
the relevant graph redraws. The 
suite, from Ability Plus Software 
(Charlotte, NC), also includes 
import and export filters for pop¬ 
ular stand-alone products. 
Phone: (8(H)) 946-4277 or 
(704) 364-3346. 

Circle 1131 on Inquiry Card. 



DEVELOP VGUISa 

A portable C++ development 
toolkit, Ilog Views 2.0 unifies 
graphics and widgets into one 
tool for designing VGUIs (very 
graphical user interfaces). Ver¬ 
sion 2.0 (single development li¬ 
cense: Unix, $7500; PC, $5000) 
lets you increase the amount of 
information you can display on¬ 
screen. It also provides source 
code for PowerEditor, so you can 
create, extend, test, and distribute 
your own GUI builders in C++. 
PowerEditor’s VGUI editor fea¬ 
tures gadgets, 2-D graphical ob¬ 
jects, behaviors, and Ilog (Moun¬ 
tain View, CA) PowerObjects. 
Phone: (415) 390-9000. 

Circle 1073 on Inquiry Card. 
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DOCUMENT AND WORK-FLOW a 
MANAGEMENT 

A document and work-flow 
management system, Power- 
Office 2.0 ($995 per concurrent 
user) allows users to store, re¬ 
trieve, and process such infor¬ 
mation objects as scanned im¬ 
ages, electronic documents, 
audio clips, and other Windows 
data types. EZPower Systems' 
(Philadelphia, PA) package in¬ 
cludes multi-engine OCR, full- 
text, and forms-processing sup¬ 
port; revision management; 
MAPI-compliant mail messag¬ 
ing; and high-volume data-entry 
modules. 

Phone: (215) 496-1700. 

Circle 1132 on Inquiry Card. 

VISUAL HELP BUILDER 

You can create full-blown help 
systems with Proto View Visual 
Help Builder ($395). With just 
a few clicks of the mouse. Pro¬ 
to View Development’s (Dayton, 
NJ) package captures every di¬ 
alog, menu, and control field of 
your application and then creates 


REMOTE CONTROL VIA TCP/IP 

Remotely Possible/Sockets (one 
host and one viewer, from $298) 
provides TCP/IP support via 
Windows Sockets for communi¬ 
cations across computers, inter¬ 
connected networks, and various 
operating systems. From Avalan 
Technology (Holliston, MA), 
Remotely Possible/Sockets of¬ 
fers file transfers at a rate of up 
to 230.4 Kbps over phone lines. 
Other features include back¬ 
ground file transfers while you’re 
running other Windows applica¬ 
tions, simultaneous remote print¬ 
ing, two-way communications, 
remote control via TCP/IP net¬ 
works and the Internet, and multi¬ 
level passwords. 

Phone: (800) 441-2281 or 
(508) 429-6482. 

Circle U135 on Inquiry Card. 


Multimedia Management 
Program 


a help system with 
jumps, indexes, and 
links. Proto View Vi¬ 
sual Help Builder lets 
you add color graph¬ 
ics, designate hot-spot 
regions on a graphic 
to invoke links to pop¬ 
up windows or mes¬ 
sages, and, with Mi¬ 
crosoft Word’s toolbar buttons, 
place video files and 256-color 
graphics into your help docu¬ 
ments. In addition, you can add 
voice to pop-ups, hot-spot graph¬ 
ics, and topics. 

Phone: (800) 231-8588 or 
(908) 329-8588. 

Circle ±1.33 on Inquiry Card. 


PAPERLESS-OFFICE SYSTEM a 

TreeSaver Plus, from Micro 
Telesis (Columbus, OH), is an 
automated paperless-office sys¬ 
tem with built-in work-flow pro¬ 
cessing, document management, 
and production. Available in 
single-user ($995) and multiuser 
($3495 
for five 
users) 


With Media Commander for Windows 
($129), you can organize all types of 
media into catalogued thumbnail 
libraries. The program incorporates 
images, video, sound, and text and 
—rts more than 70 file formats for 
Video-format support enables 
expand any file to reveal every 
frame as its own virtual thumbnail. You can also reassemble selected frames to create new 
and export files into various databases. 


Contact: DataCal , Chandler , AZ. (800) 223-0123 or (602) 813-3100. 

Circle ±±37 on Inquiry Card. 


versions, TreeSaver Plus auto¬ 
matically routes scanned docu¬ 
ments to user-defined electron¬ 
ic filing cabinets and then assigns 
them to the appropriate user or 
department for processing or 
review. When processing is fin¬ 
ished, TreeSaver Plus can auto¬ 
matically archive documents with 
full retrieval capabilities. 
Phone: (800) 798-1270 or 
(614) 798-1234. 

Circle ±±38 on Inquiry Card. 


Software Update 


MKS Source Integrity 7.1, Mor¬ 
tice Kern Systems’ ( Water¬ 
loo, Ontario, Canada) ver¬ 
sion-control system for 
software development, in¬ 
cludes project management 
facilities; Visual Merge; new 
reporting capabilities; “visual 
differencing," which uses 
color coding to highlight dif¬ 
ferences in code; a customiz¬ 
able toolbar; event triggers; a 
new configuration language; 
and integration with Visual 
C++ and Borland C++. 
US$449. 

Phone: (800) 265-2797 or 
(519) 884-2251. 

Circle ±±4-2 on Inquiry Card. 

A Windows-based batch 
scheduler. Ash Win 2.0 offers 
native support for Alpha, 
Mips, and PowerPC ma¬ 
chines and heterogeneous 
support for Unix, AS/400, 
and OS/2 networking envi¬ 
ronments. Creative Interac¬ 
tion Technologies (Chapel 
Hill. NC) adds an Enterprise 
Tree View, a notification fea¬ 
ture. Windows NT security 
and priorities, and remote ac¬ 
cess. Basic license for five 
machines and five users, 
$4950. 

Phone: (800) 545-2442 or 
(919)419-1694. 

Circle ±±43 on Inquiry Card. 

Imagenation for Macintosh 3.3, 

Spicer’s (Kitchener, Ontario, 
Canada) document-imaging 
software, includes such new 
features as deskew and de¬ 
speckle; crop and resize; cut, 
copy, and paste; rubout and 
erase; a highlighter; bind and 
unbind objects; multipage 
TIFF and DCX capability; a 
measurement tool; saving and 
reusing of common symbols; 
support for Micrografx De¬ 
signer DRW, Intergraph 
DGN, and AutoCAD DWG; 
vector-to-raster format con¬ 
version; and Apple Event and 
Apple Script integration. 
US$1895. 

Phone: (519) 748-2462. 

Circle ±±07 on Inquiry Card. 
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What’s New 


Software 


Software Update 


Analyze Business Processes 


If you’re involved in business-process reengineering, total quality man¬ 
agement, or information-systems analysis and design, then FlowModel 
($495) may interest you. The program lets you construct intricate dia¬ 
grams and flowcharts to analyze areas of inefficiency or to streamline 

a specific process. 



Contact: Arc land, 
Malvern, PA, 

(800) 873-2249 or 
(610) 993-9904. 

Circle 1067 
on Inquiry Card. 


EMBEDDED DEVELOPMENT 
TOOLS 

The TNT Embedded ToolSuite 
($2995) delivers a total solution 
for 32-bit embedded systems de¬ 
velopment on Intel 386/486 mi¬ 
croprocessors. according to Phar 
Lap Software (Cambridge, MA). 
Components include the TNT 
Embedded Kernel; the Visual 
System Builder; LinkLoc, a 32- 
bit linker/locator; CVEMB and 
TDEMB shells for embedded 
cross-debugging; support for C 
and C++ run-time libraries; an 
MS-DOS-compatible file sys¬ 
tem; a floating-point emulation 
library; and a remote file system. 
In addition, you can debug your 
embedded applications using 
32-bit versions of Microsoft’s 
CodeView and Borland’s Turbo 
Debugger. 

Phone:(617)661-1510. 

Circle 1136 on Inquiry Card. 

NLM FOR FAX 
COMMUNICATIONS 

Fax Ware, a 32-bit NLM for No¬ 
vell NetWare, can send faxes on 
64 lines at a rate of 14.4 Kbps 
while supporting up to 1000 
users and 32 servers per LAN. 
You load the Service Layer of 
Tobit Software’s (Santa Clara, 
CA) package directly on a net¬ 
work file server, where it be¬ 


comes a part of 
the 32-bit Net¬ 
Ware operating 
system. Fax Ware 
(starter pack for 
five users and one 
line, $790) works with Novell’s 
NetWare Connect and NetWare 
Connect for ISDN and supports 
multithreading services, IPX 
communications, queue services, 
bindery services, and AIO. 
Phone: (800) 468-6248 or 
(408) 982-2562. 

Circle 1074 on Inquiry Card. 

NATURAL-LANGUAGE 
TRANSLATOR FOR WINDOWS 

With Transcend, from Intergraph 
(Huntsville, AL), you can per¬ 
form quality draft translations 
of your memos, re¬ 
ports, E-mail, and 
technical manuals 
while preserving the 
original document's 
format and type 
specifications. The 
program allows you 
to translate from 
English to Spanish, 
from Spanish to 
English, from En¬ 
glish to French, or 
from French to En¬ 
glish ($495 per version). Future 
releases will provide English- 
to-German, German-to-English, 
English-to-Italian, and English- 
to-Portuguese translations. 
Phone: (800) 222-9242 or 
(205) 730-9832. 

Circle 1066 on Inquiry Card. 


CLIENT/SERVER DATA- 
ANALYSIS SOFTWARE 

Cornerstone for Windows 
($995 per seat) combines 
the power of statistical 
software with the famil¬ 
iarity and ease of a spread¬ 
sheet program, according 
to BBN Software Prod¬ 
ucts (Cambridge, MA). 
The program has the abil- 
ity to transform mega¬ 
bytes of data into graph¬ 
ical representations, so 
you can visualize data re¬ 
lationships and then perform nu¬ 
merical analysis. 

Phone: (800) 331-2266 or 
(617) 873-5000. 

Circle 1134 on Inquiry Card. 


CROSS-PLATFORM GUI BUILDER 

X-Designer 4. a cross-platform 
GUI builder, speeds the devel¬ 
opment of user interfaces for 
Motif and Windows applications 
without relying on proprietary 
code. Available from DataViews 
(Northampton, MA), the pro¬ 
gram has the ability to gener¬ 
ate three distinct flavors of C++ 
code: Motif, Motif MFC, and 
Windows MFC. X-Designer 4’s 
($3500) Compound String Editor 
lets you create strings with mul¬ 
tiple fonts and directions. Other 



features include hypertext help, 
an advanced layout editor, un¬ 
limited undo, the ability to gen¬ 
erate C and C++ code, and a 
range of widgets. 

Phone: (800) 732-3200 or 
(413) 586-4144. 

Circle 1140 on Inquiry Card. 


Leadtools 4.5 lets you add 
imaging and compression 
technology to your C, C++, 
or other applications that pro¬ 
vide a C-language interface 
under DOS, Windows 3.x, 
Windows NT, Win32s, and 
Windows 95. Lead Technolo¬ 
gies (Charlotte, NC) adds 
functions to give you more 
flexibility when using DIBs 
and DDBs; two types of color 
reduction; improved perfor¬ 
mance of 1 -bit processing; 
despeckle; deskew; scale to 
gray; image-processing func¬ 
tions; and one display and 
print function to scroll and 
zoom. From $495. 

Phone: (800) 637-4699 or 
(704) 332-5532. 

Circle 1111 on Inquiry Card. 

AccuRender 2.1 ray-trace ren¬ 
dering and animation soft¬ 
ware for AutoCAD releases 
12 and 13, from Robert Mc- 
Neel & Associates (Seattle, 
WA), provides automatic re¬ 
flections, refraction, trans¬ 
parency, and shadows; view¬ 
point animation tools; 
sunlight animation; 24- 
million-color output; an on¬ 
screen preview feature; a ma¬ 
terials library and materials 
editor; a library of fractal¬ 
generated plants; and support 
for TGA, TIFF, BMP, GIF, 
and JPEG file formats. $395. 
Phone: (206) 545-7000. 

Circle 1109 on Inquiry Card. 

Bounds-Checker for Windows 2.5, 

Nu-Mega Technologies 
(Nashua, NH), delivers auto¬ 
mated debugging support for 
the MFC library and automat¬ 
ic detection of memory leak¬ 
age, resource leakage, and 
heap and data corruption in 
VBXes from C/C++ and Vi¬ 
sual Basic. Version 2.5 also 
automatically checks and val¬ 
idates more than 17(X) API 
calls to the MFC, verifies that 
parameters on a call are cor¬ 
rect, and checks its return sta¬ 
tus. $249. 

Phone: (603) 889-2386. 

Circle 1145 on Inquiry Card. 
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budget and support 

2400 users 


Every month 
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First PowerPCs 


v YTE readers set the agenda for corpora! 

Information Technology purchases. Their recommendations can take your prodt 

to the top - or leave them at the door. Why ? Because Byte readers are the technology experts. 
They define the short list. They specify brands. They tell the buyers what to buy. 

Want to get your product in front of Skip? Advertise in BYTE* And reach more than a 
half-million technology experts who drive the TT buy. 


Lineolm: 


technology 


title: VP Product Admin^ffiy 
Lincoln National Life 

Annual IT Bidlgt^H 
Bytf Reader 


Com party 


BVTE 


Because the Experts Decide. 

'■' — — ,__ 


See for Yourself: To fin J out more about the baying power of BYTE readers, call 603 - 924-2 ft 1 8 anJ ask to see our Information, Technology Buying IYwm s video. 

BY 1 li* Otic PlioenixMilI Laoe t Peterborough. NH 03458. 
















The Solution To Your 
Application Requirements 



Quatech, Inc, manufactures a variety of 
communication, data acquisition, 
PCMCIA, and control products for the 
IBM PC/XT, PC/AT, PS/2, notebook 
and compatible systems. We are com¬ 
mitted to providing our customers with 
quality products, exceptional service 
and support, and competitive prices. 

COMMUNICATION adapters 
meet asynchronous, synchronous, 
serial, and parallel communication 
requirements with protocols such as 
RS-232, RS-422, RS-485, Current 
Loop and IEEE-488. Intelligent and 
coprocessor adapters are also available. 


DATA ACQUISITION products 
add analog to digital, digital to analog 
conversions and digital I/O capabili¬ 
ties in 8 to 16-bit resolution. Other 
boards provide the capabilities 
for digital multimeters, digital fre¬ 
quency synthesizers, arbitraiy wave¬ 
form synthesizers, and IEEE-488 
GPIB interfaces. 

PCMCIA Internal Interface Adapt¬ 
ers support Type I, n and III memory 
and I/O cards. Quatech's Digital I/O, 
EPP Parallel Port, FAX/Modem, 
Serial RS-232, RS 422, and RS-485 
I/O cards give you maximum flex- 


ibility for your application. The Solid 
State Memory Card Drive supports 
Type I PCMCIA FLASH and SRAM 
memory cards. 

Call today for more information and 
a free catalog on our complete line of 
Communication, Data Acquisition, 
PCMCIA, and Industrial I/O products. 

800-553-1170 

Foreign Distributor 
Inquiries Welcome 


Cl quatech 


662 Wolf Ledges Parkway, Akron, OH 44311 


Quatech, Inc. £16-434-3154. Made in the U.S.A, International: Australia''!nlerworld Electronics & Computer 61-3-563-5011. SelgiumAcal NV/SA 32-27-205983. Brazil (Sao 
Pau!o)/lnteFDonnp Electronics Lida 55-11-8532733, Brazil [Rio de Janeiroj/Medusa Siatemas e Automacao 55-21-2394955. Canada(Westem}/lnterwor1d Electronics BOD-663- 
6001 (Toronto office 80O465C164), Denmartt/Jes Rasmussen Aps. 45 4281 6838, England/Diamond Point International 44-634-722-390, FinlandLab Hi-Tech OY 358-0- 
682-1255, France/Eiexo 33-1-69302880, Germany/Jupiter Electronic Systems GMBH 49-61-8175041. Hong Kang/Brio Technofogy Ltd. 852-581-1111, India/ 
Computaccount 91-11-224-5159, tsrael/RCM Ltd. 972-3-6487885, Italy/N C.S. Computer italia 39-331-770016, Japan/NICTRIX Corporation (New Jersey) 201-947-2220, 
Korea/Sam Boo Systems 82-2-135-280, Nethertands/ACAL Auiiema 31-40-502602. Singapore/BIrss Services Re Ltd. 65-338-1300. Saudi Arabia/lntegrated Computer 
Operations 966-3-895-1827, South Afrlca/Eagle Technology 27-21-234943, Spain/Santa Barbara SA 34-3-418-81-16, Sweden/Syslec 46-13-110140. Switzerland/ 
Technosoftware 41-64-519040. IBM PC-XT r PC/AT, and PS/2 are registered trademarks of the IBM Corporation, All other trademarks are of their respective companies. 


Circle 107 on Inquiry Card (RESELLERS: 108}. 
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Essential Products 
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Mail Order 

Top mail-order vendors offer the latest 
hardware and software products at the 
best prices. 
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Showcase 

Your full-color guide to in-demand 
hardware and software products, 
categorized for quick access, 
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The BYTE classified directory of 
computer products and services, 
organized by subject so you can easily 
locate the right product. 
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COMPUTER DISCOUNT WAREHOUSE 



Stylus Color 
720 dpi color 
Ink |ot printer 

<v Sekeiuhle prim nHKtluiiotiH; 

720 x 720 dpi, 360 dpi. or ISO 
dpi. O Color print speed, highest quality mode: 5.5 min/page O 
Nontes: 64 black. 48 color Emulation ESC/P2 Color 
O 5 bitmap fonts, 4 acalcaltie fonts *£■ 64KB input buffer 
Automatic shoot feeder: 100 sheets letter nr legal 
« Cartridge life (characters): black4.5 milliom'cobr-l.l! million 


0M&- 


$509.53 


CDW 40804 


WHY PAY 
RETAIL? 

CDWSeUs 
For Cess 


IBM ThinkPad 360 


♦ Intel 486SX 33MH&CPU 

♦ 4MB RAM std., 20MB max. 

♦ 340MB hard drive 

♦ 8.4" active-matrix color 
display * Accelerated local bua 
video, I MB RAM ♦ Removable 
hard drive, battery and floppy 
drive ♦ PCMCIA: accepts 2> 

Type 11 or 1] Type III 

♦ Prelooded software: PC'DOS, 
Windows*, Lotus Organizer and 
mnre..^ TrackPoint Hpointing device 



$1999.00 


CDW 43404 


HARDWARE, SOFTWARE & PERIPHERALS AT DfSCOUNT PRICES 


NETWORKING PRODUCTS 


WNOVELL 

Nulwnnt V4.1 


10 User CD,. 
25 lira CD,. 

... W*atM 

... J125.00 

EOUflbfCD. . 

____ 2665.00 

100 User CO. 

.. . .3999.00 


Netware V3.12 

5 Lira 3.5' , 

.... 69900 

10 User 3.SV. 

. t379M 

25 User 3.5*.. 

. .2035.00 


3Com 


3C503 Etherteik tl coax. 

„ ; ._,.160,44 

3C5096 Elhtellnk III coax. 

. 114.14 

3C509B Emedink HI nm 5pk 

305096 Elhurilnh III 10BT .. 

3C509e Eltwrllnk III tOBT 5pk.... 

... 479.^ 

..-. til.H 

ffMff 

acsoae Etherlink ill combo,. .. 

3C509B Etherlink 111 con*q 5pk, . 
3C570 eihetenk EISA coax , . 

3C579 Elhwlink EIBA100T. 

SCI 627 12 port LmUxulktef 10HT 

_ 123.77 

. „-„-626-T8 

. 

—. J2*,61 

623 74 

ARTISOFT 

NodfiRunner 2000A. 

_.215,S* 

NodeRunner 2OO0T. 

. 109.05 

ModBRunner 2000C. 

___ 169.05 

NCkteRunnen'SI 2COOA. 

,. _ ,,JB7.13 

Nodeflimner/SI 20007..—.. 

- 73.62 

Nodeflunrer/SI ZQQQC,.. 

1 ANtnslir Vfi n 

.. H-73J81 

79.50 

1 Ahirnr. Ur- X/R ft k i mor . • u M 7 

LAN la site V5.0 Slarler K4...... 

Central Slalign ir. . 

Simply LANlralic starter kit. 

_ _.^29.13 

... Wf, 13 

.. t63,T8 

T-Runner 0 port tQBT.. 

_ 17D.OT 


T-Runner Ijpod 104JT.... 

i\SP 

w tswin waoutt- 

Mudiorowcoi print uwtMO&T HP mid ,247,75 

Multiprotocol print server iOflT pocket 38 7.JO 

hWhprDtocQl 2 punter server oombd . 305 81 

MnHhprqbocol A printer server wmbo—™. 4St< mt- 

SNAP starter Wh2 Dompteera. 1 printer...._ 119.10 

Snap naa-» transmitter _,—. ...49 JO 

Fax Atehouty Solo network tax server.,.—_ ...4H.K 

IBM 

IBM Token fling tGM MCA.... W6,73 

IBM Token Ring 16 M ISA.. JZ49.6J 

IBM Token fling mau. axes* 


iny. 


ethersisflfesa PfloviooMbp* Pci. vJfl.iQ 

EtherExptess PRO/■ 00Mbps EISA. 319.1)2 

EtherExprese PBQ/lO Ftoh 1DST. 115.07 

Etar£«pf«3f PRO/to Fish uj6t 5pk„ Mi r j 

EhhorEjipfBM PRC/10 Fish combo. 115.07 

E Che rE* prose PRC/ifl Ftah cantoe Spk. 565 99 

EtlharExpress 16coax, ..... ,.99.33 

EihorExpress ie ewix spk .. 454,0 

EltwExprass tfi T0BT ...—. » 33 

EteerExprosa 16 10BT Npk... 454.13 

E irwrExprms 16 130pk . .... i bh. w 

EllterEkprass MCA 10BT .... ififi 62 

ElherExprBSB 16 combo —. 116.77 

ElherExprim 16 combo 5pk .... 540.73 

ElhOtExpreSs Flash I0BT__. > 11 88 

ElherExpress FlBsh lOBTSpk.... _31l5 63 

ElherExprBas Fla*h combo.. 139.79 

6lher£itprss& Flash combo 5pk. ,599.82 

TOkenExproSS 1624 . J49.W 

NetportEsprose II 1O0TT—.. 3&B.8S 

MICRODVNE 

Eagle NE2000+ coax__ 

Eagle NE2000T* 108T ... ——86.45 

Eagle NE2O00+ combo... ... 96,40 

NE320Q EISA 10BT.... .416. DT 

M&J2W EISA C0*x__ 41* 07 

IRMAtrac 4/16Mptos ISA Convertible—.. 455.25 

IRMAtrac 4/10Mbp* ISA Hardtop.,... 1*8.23 


NETWORKING PRODUCTS 


SMC 


unniieEihsmi»tco*F. 

Ultra 16 coax 6pk.„. 

Ultra 16 Ethernet lOBT -. 

Uhtel* ICOTOpk... 

UNraie 1O0T 24p*.... 

UriralG Ethernet oorrteo, . , 

UKralG combo 6pk.. 


ElharCsriJ* E«* combo. .. 

T<gerHub TP6 8 port * AUI. 

TigarHub TP6B 6 pori ♦ BNC_ 

T«rnub TP12 i/pgrt a ACI,.. 

3006 Elhemol 0 port hub tOBT.. 

3S12 Ethernet 12+2 port htto >0BT ..... 

PC600WS AftCNETcoax.. 

PC850WS ARGNET TP ... 

ARCNET 0 port active h*to cokx.. 

TckenCard Elite _ 


..... 45lk23 
.1573.71 
.—iof7.ti 
-J fib.ifi 

. 138J7 

. 177.SO 

. 185.93 

....478.7* 


_HMa 

. i to «* 

. ...229.41 
— 249.88 


A 

TCSi 43 Ethernet io6T... 

TC5143 Elhsmel lOBTep* ... 

TC6242 ARCNFT B-bll coftK 

T06246 ARCTIETcon____ 

TC6040 AflCNET pea«vo 4 pofl hub coax.. 


1?9« 


TC6055 ElharneH B port hub lOBT . 3J9 47 

MunaEHBBier i o value eaiiiun 

SoundSlBBter 16 MOD,—,... 

,„h„1 46.35 

TC4045 Token Rteg 1 ftte . Jfag 76 

SoundBlaster 16 SCSI-2 . 

. 17S 95 

CDW Cwrttei ttto Ckteiptete 

Sounrdasler 16 ASP MCD., , . 


UneteTCNSflrulucte CkHi tor Deteltet 

SfHiri-rtBlfd^kM 16 A$P SCSI-2 



SoundBlaster AWE32 value adliort 

. 226 39 

TERMINALS 

SoundBlester AWE 32. 

. 296. SS 


Unk MC5 amttef^iwnrtteWte. 

Unk MAJOOT smbsr/njnMhM^lte , 

Link MOW 14- color..... 

Wyae 65 amberr^rmn/wNte 

Wyse 60 amtwr/tpmnAntilB__ 

Wyae T60 amberAjreerv'wnite.. 


PE310BC pocket Erhamel coax..^.,.. 

PE310B2 pocket EJhemat coa*„.„. 

FtaiflBT pockel Elbamel iqBT __ 

PT3T6CTP pocket Token fling 111,,. 

PPK03 Pirate* port mulbglexor 
P&CE2 PCMCIA EltWtert 1«T ...... 

P&CE2 PCMCIA Eirnmel combo. 

PS4:E2 PCMCIA Token Ring 


,...jiog.w 

-76 

.....416 50 

„_jm.«Ei 


,455 89 

. .7780 

...487,99 


wmm* 


Jumbo 25Q internal _____ 

Jumbo3S0inlamel_... - 

Jumbo 7D0 Internal------ 

Jumbo 1400 internal, .... 

Tnikket 250 pWaltel p«1..— 

Tmkker 350 parallel p<n1... 

Trakker 700 parallel part..... 

Powertape 2.4G8 SCSI mtemal.. 

Rowed ape 2 4GB SCSI external..__ 


. . 14B 3 5 

... T B9.fi 2 


.. .286.44 
.328,91 

. 427.36 

_ *37.38 

..1D77J99 


Iomega 


Z*> privo 100MB pntfllKil Interims 
Zkp rfrrvo 100MB SCSI mtettace... 


Zip drekE 100MB, 3pk __— 

CM to 420MB tepe carve irrtarnal 

Ditto S50MB tepe dm* tetemod. 
Tapes so 250MB me«nai. 

_ ,4U6 

. -163 66 

.■■■■.., $n*t 

. . 13634 

TapeS 10 510MB internal 

-279.63 

Bernoulli 230MB Iralder SCSI 

454 44 

Bamoulh 330MB Transportable .... 
SamoMlll 230MB cwthrloa . ■ 

. .454.44 

.99,61. 


MICROSOLLTTTONS 

BackpMh 3.5' 1.44MB lloppy paratel __ 148.32 

BackpaokSJK' I^MB Happy parcel . T5SJ28 

Bajckpac* 250MB tape backup paiaJlel. .26? 58 


TAPE A REMOVABLE MEDIA DRIVES 


CvfH*SEff 


...151.08 

,-.111- It 


Tapa'SUw 2SQMB internal.. 

Tepe'Slor 420MB Intemnl__ 

Tepe'Slor 420MB peraB&l port 
Tifte'Slor B50MH Intemnl 
Tepe'Slor 8 §omb pmim port........ 

Tepe'Slor 4GB Imerwfll ioe ___ 


B8 Mountain 

FSfliOO 305MB IDE ntnrtti_ 313 33 

SkdeCar 11306MB poNtel_ .309 +4 

1200-i 4GB SCSI external...-- ^11841 


MULTIMEDIA AMD CD 


Oruthw Lab* 

□igriel School House GD 2X kit internal... 
Edytelnmer* CO 2X kit kilental. 

Cnms 6teis# CD ax ktuntemut-- 


SoundBlaelm Pto value edifian.___ 

• 16 value Bdlilon.._ 


„,4U7 


AddubIUc flea PP670 epeakera T5.W.. 24U 92 

AotubIIC Res PP622 apkiVAUbwocifw. _..1B8A8 

Ctetwi CDS635 CO-ROM W Iriterm*... 249.73 

Clvnon COX635 CO-RQU kk external. ,_«7A8 

Dteatend 4000 Quad CD M internal .. .34* Jv 

DtedteorJ 50Q0 Otted CD KH Internal... 449 ** 

Ensonlq Soundacapo wave table ituanx 

Jerwem JPS35 speakera 5W... 

Jenson JPS45 spitAfite t(JW __ *2.60 

Logitech SoundMen Wave. .-. 11B.4B 

.357*5 


iwcrDsoiuruofia '-u parai»w 

MEC2VL—..... 

. 169 66 

NEC 2U Doiuxo. ..... 

_ J9A99 

NEC 3Xp Plus. 

. 154 ..54 

NEC 3Xp Plus Kit.. 

. 486.92 

NEC 4X1. 

. 379 54 

NEC 4Xi Kit. 

. 449.76 

NEC 4Xe 

.479 ai 

NEC 4X( KH__ 

.. , 549,25 

Pronoer DRM604X 4X 6 disc . 

.. 899,00 

Pioneer DRM1804X 4X 10 disc 

1966 85 

PteklOf 4ptox quad uxtomnl . .. 

Pteklof 4ptox quad InlameF . 

Sigma Designs Reaftlarytc Lite. 

.. ,579,56 

.. .422,72 

3*4 13.1 

S^pte Designs ReMMiKF ■ — 

Sqm* Designs RwlMagrc CO Kit, 
Sony CDO-55E 2X artemte_ 

. 

. 4W-41 

.. 1I9J4 


Sony CDC-SSS SCSI 2X inlemol __ 

Stei Moon Star CD zX W tetwntl.... .. 

Sun Moon Star CO 2* kH dismal wtounO.. 

TeacStetertXiad4Xunlenal .. ... 

TOSMM3501 SCSt4X Internal..____ 

T^shfta 3501 SCSI 4X external ____ 

Tome Beach Monte Ceric_I_ 

Turtle Beach Traptef______ 

Twite Bwch Monterey ---- 


.195.38 

...149.7* 

,+!l1.7S 

...238.01 

...307.57 


.19387 

-.387.77 


DIGITIZERS A SCANNERS 


-^&CafCotnp 

06 111 13K1Z4tm>on., I.. . 744-90 

PB III 12X12 IS Mini... MAO 

DB III 12X12 pressure pen..-_..... .399.85 

□rawing Slate II 12X1£ 4 button conate&H ...,.,.,246.98 


DIGITIZERS (i SCANNERS 


EPSON 

ActwnScanfwr ESflOGC_ _ MT7,1Q 

ES-120D-PrePC ... 1237-38 




HEWLETT 

PACKARD 


ScanJet 3^... 


__ 487.40 

._.. .IT-fcST 


ScanJet 3fl *teum«ii 1ee*f ™, 

ScanJst Ilex WA5A IntHlkC* . .. 

ScanJet IICX rtocumant leedar.... 468 SO 

ScanJet IIGX traneperency adaptar.. .633.26 

MICROTEK 

Soranmaksr MG grkyKite . J99.79 

Scanmakaf tl 423.84 

Scanmaker MSP ..^^.716-36 

Scanmekar IIHR txjlqr._ ^^^.^.^.1084.00 


ScanmaKer 36T alkte scanner..... 


Surmagraphics 


h III 12 X 12 Ifl button AS8 

h III 18 X 12 4 button J^*.*4 



Mag hnnovlslon DX15F. 

. 339.00 

Mag tenovtelon MXlBP,,,, 

. 457.44 

Mag knnbVtelcmDXl7F. 

-.689,73 

Mag tenovtekm MXPlTf... 

. 096.97 

Mag Innovlslon MK2lF.,^. 



Megnavm CM20SS 14' J0_ 7«l-2« 

Majwrox CM20SO 14' .28 ML. . ^^47,44 

MayiBTOX CM201S IS' 1024 . 298.88 

Magnsvo* CM401S 15' 12SO.. 347.61 

Mai^teWx CM4017 17* 31. ^,^...606.25 

MngiW0xCM«16ir.28 . ..,839.03 

MSgnteiOX 20CM64 20- *99.00 

NEC XV14 14*.. MMM 

NEC XV15 15*^ . __._.4tt.S8 

NEC XV17 ,,,H^„.rB4.66 


NEC XE1S 

NEC XE17 ir„ w 

NEC XE21 2T^..,... 

NEC XPI6 15’._ 

NECXP171T . 
NECXP21 2T 


. 639.50 

.,,166.72 


___ 1*79.74 

. ...,,626.40 

_— ..,116664 

„.„.„_.J4«7,49 


Samsung 0 14*.. . 

Samsung 15GL 15' ... 

Samaung 17GLe 17* MW „ ww .._.«« w -,.- ww ,8SiL62 

Sflrty CPD-142S 14* _ 816.33 

Sdrty 1SSF IS' . 438.27 

Sony 17SF1 17*. _ J7B44 

SonySOSEl SIT ....,185&.0O 

ViewSonic f5G 15* -H_.wJi7.BS 

ViewSonic 17G -- —.719.79 

ViewSonic ZIPS a*,.**^^_1893-70 


ADS VGA to TV Etna internal.. ,194 VB 

ADS VGA te TV Elite external. ltta.83 

ATI GteflNca XpMHkn ISA 2MB , TO9 44 

ATI Graph lea Xpraealgn VLB 2MB.. JOg.44 

ATI Graphic* Xprtraalon PCI 2MB.. 209-44 

ATI Graphics PnjTurtio ISA 2M8 _h_». 381.79 

ATI Graphics Pro Turbo VLB 2MB __ 3*9.76 

ATI Graphics Pro Turbo PCI 2MB - 

ATI Graphics Pro Turbo PCI 4MB .. 596.50 

Dteiraod SpeedStetr Pm ISA 1 MB.—h-«- - JKJfB 

Diamond SpeedSlar 84 ISA 2MB.*.. 193.** 

Diamond Sleallti 54 VLB 2MB VRAM . J16.64 

Diamond Sleallh 84 PCI 2MB VRAM... 316.84 

Hercules Dynamo Pra ISA 1MB... 153.40 

Hercules Dynamite Pro ISA 2MB.. -.197,4fl 

Harcutes Dynantee Power Vl 3 IMG- ....i4S.T6 

Hercules Dynamite Power VLB 2MB. —.193-26 

Hercules Torminater ©4 PO 2MB.... 339,93 

Hercules Termlneter 64 VLB 2MB,._.. .326.97 

Intel Smart Video Reorder pig.,... 399,99 


If You Find a Better 
Price, Call CDW 
Before You Buy 
(800) 959-4CDW 


NASDAQ 


No Surcharge For Credit Cards 


BUY WITH CONFIDENCE 
CDW® IS A NASDAQ 
TRADED COMPANY 


SteteeTIH-9B0 CSTMgn-ftL 

9t0MS0CST5* 

Tectv support tor gurfomw* 
6tfk7fflCCTMDn-ffL 
9:064^0 CST SeL 


MOST ORDERS 
SHIP THE 
SAME DAY 


CDW Computer Centers. Inc. * 1020 E. Lake Cook Road • Buffalo Grove. IL 60089 


Byte 5/95 






















































































































































































































COMPUTER DISCOUNT WAREHOUSE 




Intel 

OverDrive® 

Processors 

Powmr up tom now 

performance fivtf 

Add an Int&l Pentium", IntelDXA”, nr IntelDXS” OverDrive* 
processor to your 1 titEtM&fl" CFU-basud and run your 
applications at b mazing speeds. To find out which OverDrive 
CPU is right for your apphcittion, tail your 
CDW account executive today, 


As low as 


$125.68 


CDW 39783 


WHY SETTLE 
FOR LESS? 

CDW* 
SERVICES YOU 
BETTER 


^Megahertz 


Megahertz 
XJ1144 
PCMCIA 
Fax Modem < 


NEW 
► Low 
Pfieol 


ji 


XJACK* 



* Rugged XJACK* connector peps nut for use and back in 
fnr travel * XJAOK* mnnuctur el imi mileH bulky cables and 
podulee * V.32biis (14.4K bps) data F 14,4K bps aend/reeeive 
fax * Auto installation, hot swapabk * Advanced Error 
Correction * 5-year warranty 




$179.55 


CDW 276B0 


CDW CARRIES OVER 20,000 PRODUCTS. IF YOU DON'T SEE IT, CALL! 


TOSHIBA 

TRIM DXZfflO 2HJMB flWOO . . . ...... 144B.DI 

T21O0C5 DX2/50 330MB dual <*.. 2264.13 

T21DC1CT DX2/50 3MMB ad Cob_ 

T2150CS DX4/75 500MB pas color CD . 3630.01 

T21OTCT DX4/70 500MB acl color CD. 4*90.22 

l 19MCS2OBM0 dual color . TM&.0B 

T19OTCS STOMP dual color.™. 2194,70 

riaeoDT eqohs net nl«_ Jtti.n 

T1980CT 320MB let Mitt.... . .2619,06 

T2400CS 250MB dual color .. 2373.10 

T24QOCS 320MB dual rator J**t1« 

T24MCT 320MB act color.. 299B.SG 

724SDCT 320MB acl «lQr ...™ 

TZ450CT 500MB ad color._. 

T3600CT 500MB idCCKor 

T4700CT 320MB ad enter. 

T4B00CT 500MB ad cotar.__.. 

T40S0CT 475 S20MB act rat™ _ 


.4231.23 


AST 


Araentia B10N 4/500 340MB pas color. 27BB.02 

Aacentia 91 Oltf 475 510MB paa ralor . J14B-90 

A*C«rt1l* 01 ON 475 51OMB «Cf «40f . 4004.00 

Aaconlia 610W475 710MB act color. ,4476.55 

Advantage! ftOGBd 4163 540MBCD. I0BG 06 

Advantage! ftDBOp 6/00 540MB CO. 1024.76 

Advantage! 6076p 5/76 1GB CD. 1006.12 

Advantage' fiOQOp 6/90 1GBCD.. 224B.61 

Advantage 1 BlOOp 51100 1 GB CD. 2460.03 

Bravo MS 4166 270M6...— 1400.07 

Bravo MST 5/BO 540MB ... 2275,62 


Canon 


tnnnva Media 4/fifi 420MB MT . 

Jnnova MBdie 5/60 420MB MT . 

Innova Media 5.'00 540MB MT ... 

IBM 

7U1CS DX2/50 3601-16 duel Mktf. 

7D1CS DX2/5Q 540MB dual color.. 

70ICS DX4/75 3GOMB act Color... 

70ICS DX4/7S 540MB Hfit color... 

30OC 4/33SX 340MB act rater. 

3ec.CSE Qxa /50 540MB paa rater... 
360CE DXSflSO 340MB act color.,,. 

36QCE 0X2/50 540MB Wl*... 

PC30D Series desktops 

PC330 DX2/OT 6MB, 304MB.. 

PC330 DXZ/OT SU6. 364MB. 

PC330 5«0 16MB, 540MB... 

PC35Q DX2/66 9MB, 540MB . . 

PC350 DX4/I00 0MB. ‘ 

PC350 S'OO flMB. 364MB... 


NEC 


...9033,07 


COMPUTERS 


^ Texas iNsrmJMFNrra 

TM4000M 4/50SX 300MB Aral OJ*W. .2063 60 

TM4DOOM 4/5DDX 340MB dual dr . 2167 76 

TM4QOOM 4/S0OX 455MB act dr.,... 2716.20 

TM4000M 475 344MB ad rater. 3150.00 

TM400CM 475 455MB duet Mlor. 290/ 50 

TM40D0M 4/100 524M6 SCI WJW .. . 4376.61 

TU5OO0 5/75 524MB dual dr. 6146.53 

TM5O00 070 010MB aciwe cir . 07*0 26 


DOT MATRIX & LASER PRINTERS 


OK?MTA 


104 Turbo.„ ML501_ 

ML320 . 30-1.45 PBDemarii 3410. t 

*1321 .. .427.40 OL40OE._. 

1*380. 214.95 OL.410F ... . .. 

ML395 , • .,967,32 OL410&PS 

ML395C. 1039.74 4ppm BOOdpt. 

ML320.. 3&O.02 OL610. 

MLS21 .... .466.1 0 OL03O Plus. 1 

ML590. 439.51 OLB50. 1 


C’dtioii 


BsllOSX_-. 

6U2O0E .. 

BJCbOOe color. 
BJG4000 720 dp* + 


...110B.99 

...tnfljoo 


..3799.00 


... ij74.no 
...1408.00 
...2743.00 
1046,00 
...1626.00 
220600 


WmWfrtBr lOd mlqat... 
WinWriter 20U leaer... 
WlnWntor 400 laser 
wmwriler 600 lASftr., 


.267 66 
...463.61 
.,.700,03 
. .999.00 


Vflrsa V 4/50 E 60 MB dual CdkSf.. 

V*rsa V 4/50 250MB net colo. 

Versa V 4/50 340MB Oct color_ 

Versa V 4/50 540MB act _ 

Vam M 475 250MB duet dr 

Veree M 470 340MB duel dr... 3272,64 

Veree M 475 340MB actcJf.... 3767.60 

Vorsei M 475 340MB tfUO eftr___ ,,,.4156.03 

VsrSfl M 475 540MB ftCLdr.. 4351,96 

Varan M47S 540MB hl-W tilt. .. . .45S9.12 

Versa M 4/100 340MB act color.... 42Q3.fifl 

Venae M 4/100 010MB act ralor. 5042.81 

Verse M 4/100 040MB hi-rea rater.. .4662.20 

Veree M 4/100 640MB true rater. „.40H6.61 

Verea M 4/1 do B10Uib nwea c4r. 5477,1 Q 

RMdy 4/338 270M8 CO. 1 33621 

Ready Am 340MB CD.... .14M.M 

Ready 4/SfiM 420MB 2XCO_.. _.14W,74 

Ready S^OM 420MB 2X CO l K3 J7 


ValueWnter 600 laser_ 

JHInFrr. Q tfVlrJr,; Innnr 4 .l.'l £l *112 

ExecJnl lie 

,,......,319.83 

Digital Corporation 

DECvwiter 5 QDi irejel . 

. 2ft?47 

Ccter upgrade tor 50Ci--- 

. 44.29 

DEC Laser T152 4 ppm. 

DECtaser 5100 B ppm.... 

........826.78 

. 1227.98 

Porta son rc 


HOT..... 

.. 1J3-49 

1024 ... . ... 

. 306.20 


. 162.27 

2130........ 

. .204.40 

2135 Color.... 

. J47.43 

. 409,49 

.249.00 

KXP2624 ... 

3123 .. 

44O0 Laaar. .... 

. 454.90 

S40O Laser____ 

. 4BS.S3 

TtXAS 

InsmuMum^ 


rnicroMarc Color InkjBt. 

. 334 78 

mcroWrlber P3Z3.. 

. 039 65 


rrandLaser Pru 600 PS23 , .... 11*7,02 

macro l_HBar Prr> E . ... _._.1395 46 

nrdcroLaaer Power Pro 000 P&0 .. ...1626 60 


OfficeJet tnkjet fa*/bDpier/priitlar..^. u ..-^. u ....779J6 

DeskJet 286.70 

06SXJBT 560C. 476 86 

DESKJET 120OC ... 999 80 

DESKJET 1200C PS.. 1666.46 

LaserJet 5P . CALL 

LaserJet 4MP . 1387:21 

LaserJet 4plu&. 1449.65 

LASERJET4SI... 2690. BS 

UserJ«4V . 1967.36 

LaserJet Color. 5929,62 

COSTAR 


HARD DRIVES & CONTROLLERS 


. 466,10 

...466.10 

,..359.70 


EPSON 

AP22S0. M.64 OfXSOt»PluB. 1384.0k 

AP3250. 146.44 06X8000. 2322.4 5 

AP3260. 167.82 Stylus 300... .. . 1834* 

LX300. 1 66.65 Stylus 400. 1 94.69 

FX870. 260,46 Stylus 800+ .. 211.14 

FX1170. 368.33 Slylus 1000.. 436. 1 S 

AFSOOO+ . 229.71 Stylus Cater. 509.53 

.. . AdltfLuer HOT .383.62 

LO070. 454.41 AdlonLaaer 1400 ..590.36 

LC1170. 62 3 51 AdlonLener 1500 .. .450.02 

LQ25S0.. 965.00 AdionLoEer »600 ...785.75 

IBM LEXMARK LASER PRINTERS 


270MS Fast-ATA .. „ 

545MB SCSI-2.... 

„ ,.,189.54 
.... .189.88 

470MB Fuat ATA .. 

. 199,87 

540MB FaSt-ATA.. 

...,.232.64 

MODPnilS 

2217 1.7GB SCSF?....., 

...1039.48 

4221 2.1GB SCSI-2. 

...1099.98 

3243 4.3GB SCSI-2. . _ 

...175926 

1938 3GB SCSI-2. 

1269 67 

S 

0 


425MB ID6„_____ 

. 214.29 

540MB IDE ........ 

. 249.90 

U5DMB Faal-ATA . 

1 27GB F951-ATA..... 

- 317.86 
„ ,,517,97 

A a Conrnr 

ilte/MMHon 

r® 1 Seagate 

420MB F384-ATA__ 

545MB Foet-ATA. 

. 189.97 

. ,.224.09 

722MB Fast-ATA2...........^......__ 

1GB FaaLATAt. . .. 

1 .DOB ..... 

. 2*5 46 

. 4*4.52 

. 664.36 

WESTERN DIGITAL 

caviar 420MB EiDe..... 

..108,10 

Caviar 540MB EtDE . 

Cawar 730MB EIDE. 

...286,90 

C*»r tQB EID€... 



Acculogic SIDE-3* aten-boetd BIQS^__._. 4B.0Q 

Acculogic SI06-44 w/par. 2ser. oamo... - 35.06 

Acoj logic SIDE-4VL EIDE, 18S50 ierial . 89.78 

Acculogic ISAppon SC9I-2. 121.60 

Adaptec AVA1505 SCSI-2 CD Kd. 64.95 

Adaptec AHAt542CF SCSI-2 . 28S.45 

Adaptec AVA2825 VLB SCSI -2tlDE . 168 .97 

Adaptec 2642 VLB SCSI-2.. 249.03 

Fromoe 230 Ck ElDE VLB..... 59.07 


MODEMS A COMMUNICATIONS 


SPORTSTER MODEMS 


V.34 20.8K internal w/lex. 

V.34 28.5K tiXMmal virtax .. 

14 4K Internet wtex. 

14.4K Bxlernel w/Ibk...^^.„ 


COURIER MODEMS 


0 Hayes 

ACCURA144 internal kWfax,™-- 

ACDURA T44 HdllTHi WdlW. 

ACCURA 2SB V.34 bdamal 1 MfflHt_— 

ACCUHA 288 V.34 mdamal w/laH, 

OPTIMA 144 extern al w/fax.__ 

OPTIMA 144 pOCtuft w.'laj—. . 

OPTIMA Sflfl V.34 telemel wAbx _ 

OPTIMA 2 OT v.34 exlemal eiTan.. 


.. .224.90 
....242.08 

. -84-01 

...,111.00 


.,..188,13 
...Jli.Sfl 
...374,30 
....266.S3 
....365.14 
,...«1 -54 


14.4 internal wffaX —. 
14.4 Mini Tower wflax... 

V.34 26.0 Internal iff fax___ 

V .34 28.8 Mini Tower wflta —_ 

BOCA 

Online Enpress 14.4 internal w/ia*. 

Online Express 14.4 external w/Tan. 

V.34 28.8 internal W/fr»,.. 

V.34 20.fi external swfex.. 

MICFOCOM 

DesKporte ES 14.8__—.- 

Desk pone Fail ES V.FC 20.6 
Deskpcns F nal l P v l C ?0 0. 


..*4^5 

... 79.78 


146.30 
. 176.M 

...244.J0 


y.iiHtiir.wi'jj.iMi’ui 


BackUPS 400. 

BackUPS 460. 

BackUPS 000. 

BackUPS 000 . 

BackUPS 12S0 . 

SmuttJPS -too 

SmadUPS boo. .. 

SmadUPS 800. 

SmBrtUPS 1200. 

SurgeAmest Nelwork__ 

SurguArrew Pro,.......____ 

SurgeArrost NefwcrK + Phone... 
Unefl 600... 


. W53 

..144.2® 

...175.81 


....24 JO 

-.346.7 


Tripp Lite 


BC-lOU 

BCSOO. 

BCSOO LAN. 

BCeOC LAN 

6C750 LAN. 

BCSOO LAN. 

BC1250 LAN... 


. 94JJ7 

-istei 
. mtw 
... t77.51 
...231.43 


Tripp Lila Smart UPS 3 


SMART 250 LAN . 

SMART 400 LAN . 

SMART 500 LAN . . 

._..J218,ffJ 

. 282.67 

. 279.44 

SMART 6O0 LAN,... 

™-mte 

SMART 750 LAN._... 

SMART 9C0 LAN.. 

. 348.62 

.^... 422,56 

SMART 1250 LAN . 

isobar 4 OUTLET. 

. 5S5,73 

. 36,96 


. 48-38 

r PCMCIA CARDS 1 

3Com Elherilnk 1PIB combo. 

htayeuEZ.tec* 14 4vr.tax.,. 

. .214.77 

-..-176.48 
. 205.87 

IBM Token Ring lfl/4. 

. JB9.07 

Linkeve EthBmel comixi. 

Megahertz 14.4K data/Tan. 

MouijrvorU XJuuk 14 4 data/lax 

. 105.74 

UM -.. 179.46 
...... 179.56 

Meo*iFM>rr« XJack Cow t4.4 dataAox . . 

Megaherti V.34 XJw* deied/tH. 

New Media Bub Toaster BCSF2 host. 

New Media Wave Jammer sound card. 

New Merlin MiriUmndin Cotrtm 

. 196.89 

. 3B3.OT 

. 22942 

. .235.96 

439 60 

Simple Tech 14 4K deladex modem 

Simple Tedi 14 4K modem * voice.. 

Simple Tech SCSI adapter.... 

Simpte Tech 130MB hard drive. 

Simple Tech 170MB hard drive.. 

Adaptec APA1460 SCSI-2. 

Turtle. Beach Audio Advantage 

USR Sparteler 14.4X... 

. 1«L5t 

.......149.84 

„_148.51 
38436 
..._ 409.65 

. 247,94 

.. 129.38 

164.80 

USR SpodBter V.34. 

Xhcom Ethernet 10BT . 

. 356.79 

u .^^tT7A* 

XirCCVn Fthnmftt rximtin. 

.237.99 

Xircom EthGiwei^mcKlem lost . 

Xircom Etherneti-modem oonros, — 

. 449.92 

497/67 

Kij.r.i i.i-T 311 nM 

cntei OverDwve DXaffiO . 

Intel OverDrive DX£fl66. 

28.69 
. 189.68 

Intel OverDrive DX4775.. 

Intel OverDrive DX4/1CX3. 

Intel overprtva Pentium 53MH/ .. 

. 239.34 

. 309.69 

, . ..395.4S 


s 

Si_0;p/e 


Lifetime Warranty! 


AST Amentia 01 ON 4MB ___ 

AST P0w9fEx»C 4733SL 4MB 

. CALL 

. CALL 

AST PewerExBC 4/33SL t 

HP LaserJet 4L 1MB..„.„.... 

_ CALL 

. CALL 

HP LaterfJel 4P 4MB 

HP LaserJel 4 4MB..^..„.^.. 

. CALL 

. CALL 

HP LaserJel 4 0MB.. 

. CALL 

IBM ThlnkPod 000 4MB.,.„„. 

. CALL 

IBM ThinkPad 500 8MB. 

IBM TliinkPed 765 4MB.- .—... 

IBM TTiInkPBd 7S£ 6MB. 

taiMte 190CH600 4MB. 

T&shftia 1900-4600 SMB 

. CALL 

. CALL 

. CALL 

. CALL 

.,.. ..CALL 

ToshtoB 1000-4600 16MB. 

Tosri/Pa 47DO/4ROO 32MB.... 

NECVerw 4MB.... 

. CALL 

.. CALL 

. CAU. 


WEC Vena 8MB.. 


Coll today for current pricing and aveilability! 


FREE TECHNICAL SUPPORT 
FOR CDW CUSTOMERS. 


Internet: mfo@cdw.com 


CDW® Sells for Less and Services You Better! 

(800) 959-4CDW 

FAX (708) 465-6800 ©loss Cow Computer Center*, Inc, BYTE 1 £35 


Circle 179 on Inquiry Card, 


CALL FOR FREE 
CDW® CATALOG 


COMPUTER DISCOUNT WAREHOUSE 


























































































































































































































Databriek - 

Mow with PCMCIA option! 

The newest addition to Datalux's family of space-saving computer products! 

This 1,4kg unit measures only 26x 12x5cm (I0"x5"x2"J, yet is powerful — 486SX 
to 486 DX2/66 with local bus video. Intended for situations where space saving is 

most important, it provides a rugged* portable, flexible PC 
solution, bridging the gap between a laptop and a 
desktop PC. Databriek drives both VGA and Dataiux 
LCD monitors, making it ideal for industrial control, 
vehicle. POS, institutional and presentation 
systems. It can be configured as a diskless unit 
(booting from PCMCIA devices or from a network] or a stand-alone system 
with hard disk* powerful enough for today's CAD or desktop publishing programs. 
Hinged lid is removable 


Space-Saver 

Keyboards 


The popular 1,0kg desk and 
4kg portable fiat models 
save 60% of the normal 
desk space, with full-travel, 
tactilly responsive keys. 
Footprint is only 28 x 16 cm 
(11 x6"), but the 100 keys 
have standard left-toright 
spacing. Both models are 
XT/AT/PS2 compatible and 
are available in many 
languages. 


LCD Monitors 

Dataiux stand-alone monitors are available in both 1.8 
kg. desk/wail [which folds for portability) and 2.7 kg 
mobife/industriaf. 64-grey shade, mono or 256 color 
DUAL SCAN versions. Both are 9.4" diagonal 640 x 
480 VGA and can be fitted with optional touch 
screen with integrated touch controller. The 
mobile/industrial unit [pictured with swivel 
mount) is in a rugged aluminum housing with sealed front bezel and 
controls. All models plug directly into the Databriek or are supplied 
with a 16-bit ISA bus controller. 

Desk/Wall Package 

The Databriek combined with our LCD monitor is an 
ideal solution when you need a complete, compact 
PC and screen in a single unit. When folded or 
mounted on a wall, this 4 kg unit measures only 
29x24x 11cm (4.5x9.5x11 ") and is rugged enough 
to survive as a touch system in harsh environments 
such as kitchens or factories. 


American Made 

Space-Saving Computer Products 


DATALUX Corporation 
I 55 Aviation Drive 
Winchester, VA 22602 
Phone [703) 662-1500 
Fax [703] 662-1682 


Dataiux International, LTD 
Euro House 

Curtis Road, 11 Old Water Yard 
Dorking, Surrey, UKRH41EJ 
Phone 44 + [0] 306-876718 


Circle 1S5 on Inquiry Card. Fax 44 + |0] 306-876742 


Orders and Information: 1 800-DATALUX 
24-hour faxed data sheets: 703 662-1675 






















AutoBoot Technology in a 
New Glimmer' Size! 


■ Control up to 96 file servers with just 1 
keyboard, monitor and mouse 


■ □ "-C5. 


t 


©COnSI'f/Spring'95 

April 14-27,1995 AllaDla. Georgia ISA 


Booth #N5762 



AutoBoot™ feature boots all attached 
computers without user intervention 


1.75" unit fits easily into your computer 
rack using a minimum of space 


Push-button and keyboard controlled 
scanning standard 


Control all computers from a second 
location up to 150 feet away 


Supports all 100% IBM compatible PCs 
and PS/2 or serial mouse; optional 
Macintosh and Sun support available 


Rear peripheral access available 


S l l M L i 


Commander' 


Cybex Corporation 

4912 Research Drive Huntsville Al 35805 USA 


(205) 430-4000 (205) 430-4030 fax 



IBM, PC and PS/2 are trademarks of International Business Machines Corporation. Macintosh is a registered trademark of Apple Computer, Inc. 
Sun is a trademark of Sun Microsystems* Cybex, Commander and AutoBoot are trademarks of Cybex Corporation. 

Dealer Program Available Made in USA 


Circle 181 on inquiry Card (RESELLERS; 182). 
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Get up to $200 
Instant Rebate 
on Peripherals with 
Toshiba Grand Shm 
Notebook Purchase 
CaB for Details 


Before You Buy 


TU COMPAQ 
NEC^IBMaAST 
PACKARD BELL 
TOSHIBA* HP 


Shop and Conipm 

Don't Settle tor Less 


'Ns*s 


Guar^filued Luwesl Price 


The Best Brand Names 


YES 

YES 


30 -day Money Back G uarantee YES 

Neuer a Restocking Fee_ _ j§ES 

30 -day Price Praleclion YES 

PC Computing Five Star Award 


YES 

Ltletime Toll-Free Technical Support yg$ 

FREE Hard wa re Cunligu ra ti □ n YES 

FREE Software losteRation YES 

Same Day Shipment YES 

Preinstalled Software Oisccunj YES 

All Major Credit Cards Accepted YES 

Mem i Hidden Surcharge YES 

$ 4 . 95 Shipping on MosiPeripherals |ES 

Compaq Authorized lor Direct Marketing YES 
Hew lett Packard a nd IBM Authorized YES 

90 Days Sa me As Cash YES 

Low-Cosi Business Leases _ f ES 

Volume Purchase Agreements YES 

Customer Salislaclion Is Top Priority YES 



COMPLEAT 

800-298-4727 

Intern et:sa! es@p esc om p 1 eat. c om 
International (508) 824-6400 


■CJpyjj H-j 

A jJLi. 

95 u jlAi. lu =J 



AST 

You Can't Beat Its Value 

AST Ascentia 91 ON 

A 10.4“ Active and 10,3" dual scan displays 
A NEW! Lithium Ion Battery for extra long life 
A Pan Vision graphics for up to 1024x768 resolution 
A 2 Type II or 1 type III PCMCIA siot 



Free 


Processor Screen 


Hard Drive Price 


486DX2/5G 

486DX4/75 

486DX4/75 

486DX4/75 


10.3' Dual Scan 

340MB 

$2740 

10.3’ Dual Scan 

510MB 

3149 

10.4 Active 

510MB 

4129 

10.4’ Active 

700MB . 

_ 4519 



Extra Performance 
on the Road 

A NEW! 10.4‘ Active Matrix 
color display 

A m RAM exp, to 32MB 
A integrated trackball 
a Built-in AC adapter 
A 2Type II orl Type 111 
PCMCIA slot 

A MS-DOS 6.2, Windows 3.1 
MS Video for Windows Run Time, 
Tabwortfs 



Processor 

4360X4/75 

486DX4/75 

4360X4/75 

436DX4/75 


Screen 

9.5" Dual Scan 


Hard Drive 

""340Mff" 


Price 


Ascentia 81 ON 

A LARGE. 10.4" dual scan displays 
a 4MB RAM expandable to 20MB 
A Removable hard drive and floppy drive 
A 2 Type tl or 1 Type III PCMCIA slot 

Model Screen Hard Drive 

486DX2/66 10.4 Dual Scan 250MB 

486DX2/6G 10.4 Dual Scan 340MB 

4860X2/66 10.4 Dual Scan 510MB 

_ Business Lease: $88/mo. 


$31 W 

9,5" Dual Scan 510MB 3499 

10.4" Active 510MB 5029 

10.4" Active 810MB 5389 

Business Lease: $1B3/mo. 


Price 


S 2399 

2539 

2689 


AST, AST logo are trademarks of 
AST Research. Inc. All rights reserved. 


Texas Instruments 

Pen Hum Power With PCI Bus 

TravelMate 5000 

A 16.7 million colors on 
notebook display! 

A Built-in dual Lithium 
Ion batteries 
A PCI bus architecture 
to optimize 
Pentium processor 
performance 

A Removable hard drive 
A 2MB Video RAM 

A 16-bit sound, speaker, 
microphone and MIDI 
Processor Screen Marti Drive Price 

Pentium 75IYIHz 10.5' Dual Scan 500MB $4099 
Pentium 75MHz 10.4'Active 772MB 5599 

TravelMate 4000M 

A Brilliant color display 
A 16-bit sound card 
A Integrated pointing device 
A 2 Ty pe 11 or 1 Type III PCMCIA slot 

Processor Screen Hard Drive Price 


Contura410 

A 486DX2/50 processor 
A 4MB RAM expandable to 20MB 
A 2 Type H arl Type III PCMCIA slot | 

A Large built-in trackball 
A MS-DOS, Windows 3.1 , 

Tab works, Lotus Organizer 

Byplay _ Hard Drive Price 

9.5” Dual Scan 350MB $2369 
8,4 "Active 350MB 2839 

Business Lease: $87fmo. COMPAQ. 




The Ultimate la Portable Multimedia 





NOW AVAILABLE! 

ThinkPad 6 755CE, 
CSE and the 
ThinkPad® 755CD 

A 8MB RAM expandable to 40MB 
A Built-in 16-bit stereo sound 
14.4 data fax modem, telephone 
answering machine, speaker 
phone & infrared port 
A 2 Type 11 or 1 Type III PCMCIA siot 



ThinkPad 75SCD 


as tow as 

$2119 


Processor Screen Hard Drive 

Price 

ThinkPad 6 701 

4860X4/100 10.4" Deaf Scan 

340MB 

$4599 

Notebooks 

486DX4/100 10.4" Dual Scan 

540MB 

4949 

4860X47100 10.4 Dual Scan 

810MB 

5399 

* Full-sized 

486DX4/10O 10.4'Active 

340MB 

5599 

4360X4/100 10.4'Active 

540MB 

5999 

keyboard 

486DX4/100 10.4'Active 

810MB 

6399 

* 10.4" display 

• Only 4.5 lbs. 

486DX4/100 10.4'Active 

540MB 

7049* 

4&6DX4/100 10.4'Active 

810MB 

7499* 

*Features Built-in CD-ROM Drive 

fa//for Mr 


486DX2/50 

486DX2/50 


9.5'Dual Scan 340MB 12119 


3.4'Active 455MB 2629 
4860X4/75 9.5 k Duat Scan 455MB 2799 

4860X4/75 8,4' Active 340MB 3069 

486DX4/75 8.4" Active 455MB 3319 

4860X4/100 9.5" ActtWi 525MB 4279 

^ Texas 
Instruments 


CD-ROM 
Docking 
Station for 
TM40G0M 
Now Only 
$809.99 


ThinkPad® 360E 
Notebooks 

Processor Screen Hard Drive Price 

406DX2/5O 9.5' Dual Scan 340MB $2699 

406DX2/5O 9.5 J Dual Scan 540MB 3049 

4860X2/50 3.4'Active 340MB 3099 

486DX2/50 8.4’Active 540MB 3449 



Aptrvas 
& PC 300 
Desktops 

























































Toshiba Direct 

New Models...Low, Low Prices 


^ Call for _ 

JUL Guide 
800-298-4727 



T2150 

The Next Generation in ■ 
Notebook Computing 

A BUILT-IN CD-ROM DRIVE! 

A 16-bit SoundBlaster, MIDI and .WAV compatible 
A Built-in AC adapter 
A 1 Type II or 1 Type III PCMCIA slot 
A MS-DOS, Windows for Workgroups, RunTime 
Video for Windows, Windows Sound System 

Processor Screen Hard Drive Price 


Satellite Notebooks 
and Satellite Pm Series 

Performance at an Outstanding Price 


486DX4/75 

486DX4/75 


10.4" Dual Scan 
10.4" Active 


500MB 

500MB 


$3639 

4749 



Built-in AC Adapter 
(T2100 series) 

2 Type II or 1 
Type III PCMCIA slot 
(T2100 series), 1 Type It 
and 1 Type III PCMCIA 
slot (T2400 series) 

82-key keyboard 
MS-DOS, 

Windows 3.1 

Accupoint pointing device 
Enhanced power management 

Model Processor Screen 



T2400 

Hard Drive Price 


3 

T 

* 

i 


T2100 

T2100 

T2100 

"T2400 

T2400 

T2400 

T2400 

T2450CT 

T2450CT 


486DX2/50 

486DX2/50 

486DX2/50 

4860X2/50 

486DX2/50 

4860X2/50 

4860X2/50 

486DX4/75 

486DX4/75 


9.5’ Mono 
10.4* Dual Scan 
8.4' Active 
9.5* Dual Scan 
9.5* Oual Scan 
8.4* Active 
8.4* Active 
9.5* Active 
9.5" Active 


250MB $1439 
330MB 2249 


330MB 

250MB 

320MB 

250MB 

320MB 

320MB 

500MB 


3099 

2279 

2449 

2889 

2949 

3899 

4199 


T2150 


10.4" Active Matrix and Dual Scan Displays 


Business Lease: $53/mo. 


Portege T3600 

Award-Winning Subnote 

A Ultra-portability at only 4.4 lbs. 

A 8MB RAM expandable to 24MB 
A PCMCIA Type II slot 
A External 3.5* diskette drive 
A Integrated Accupoint pointing device 
Processor Screen Hard Drive Price 
486DX2/50 8.4 H Active 500MB $3719 

WOO, T4800, T4850 
& 74900 

Sight, Sound & Processing Power 

A Brilliant color display with local bus video 
A 1 Type II and 1 Type III PCMCIA slot 
▲ Microsoft Sound System, built-in 
microphone, audio out port 
A MS-DOS, Windows for Workgroups 3.11, 
UltraFont, Indeo video compression software 

Model Processor Screen Hard Drive Price 

T4700 486DX2/50 9.5* Active 320MB S2999 

T4800 486DX4/75 9.5* Active 500MB 4189 

T4850 486DX4/75 10.4* Active 500MB 4519 

T4850 486DX4/75 10.4* Active 772MB 4829 

T4900 Pentium 75 10.4* Active 772MB 5499 


NEC 


TOSHIBA 

Hewlett-Packard 


- Lowest Prised Pentium Notebook Quality DeskJet/laser Jet Printers and Notebooks 


Versa M and Versa P 

A 2 Type II or 1 Type III PCMCIA slot 
A Removable hard drive, floppy & screen 
A Integrated speaker and microphone 
A MS-DOS, Windows 3.1, Windows Sound 
System, MS Video for Windows Run Time 

Processor Screen_ Hard Drive Price 


486DX4/75 9.5* Dual Scan 

486DX4/75 9.5* Active 

486DX4/75 9.5* High Res. 

486DX4/100 9.5* Active 
Pentium 75 9.5* Active 
Pentium 75 9.5* Active 
Pentium 75 9.5* High Res. 
Pentium 75 9.5* Active 
Pentium 75 9.5* High Res. 

Business Lease: 

as low as . — - 


340MB $3219 
540MB 4199 

540MB 4589 

810MB 5049 

340MB 4729 
540MB 5099 
540MB 5479 
810MB 5599 
810MB 5989 

$106/mo. 


Versa V 

A 4MB expandable to 20MB 
A 2 Type II or 1 Type III PCMCIA slot 
A Removable hard drive 
A Removable floppy - add second 
battery 

A MS-DOS 6.21, Windows 3.1 

Processor Screen Hard Drive Price 


HP OmniBook Note¬ 
book PCs 4000Series 

Desktop to-go-PCs 


Processor Screen 


Hard Drive Price 


4860X2/50 

486DX2/50 

486DX2/50 

486DX2/50 

486DX2/50 

486DX4/75 

486DX4/75 


9.5* Dual Scan 
9.5* Dual Scan 
9.5* Active 
9.5* Active 
9.5* Active 
9.5* Active 
9.5* Active 


250MB $2369 
340MB 2499 
250MB 2889 
340MB 3029 
540MB 3399 
340MB 3399 
540MB 3779 


4860X2/50 10.3" Dual Scan 260MB $2499 

486DX2/50 10.3" Dual Scan 340MB 2829 

486DX2/50 10.3" Dual Scan 520MB 3199 

486DX2/50 10.4* Active 340MB 3769 

486DX2/50 10.4* Active 520MB 4129 

486DX4/10010.3" Dual Scan 340MB 3619 

486DX4/10010.3* Dual Scan 520MB 3999 

486DX4/10010.4* Active 340MB 4489 

486DX4/10010.4* Active 520MB 4829 


Business Lease $87/mo. 


$3219 




u- mmk 
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HP OmniBook Note¬ 
book PCs 600 Series 

Lightweight with Performance 

Processor Screen Hard Drive Price 

486DX2/50 8.5* Dual Scan 170MB $2549 
486DX2/50 8.5* Dual Scan 260MB 2829 
486DX4/75 8.5 Dual Scan 170 MB 3099 
486DX4/75 8.5" Dual Scan 260MB 3379 

HP LaserJet Printers 

HP LaserJet 4L . $499.99 

HP LaserJet 4P . 959.99 

HP LaserJet 4ML . 1019.99 


HP LaserJet 4L 

Now Only $499” 


HP InkJet Printers 


HP OmniBook 4000 Notebook PC 

rm HEWLETT 
minM PACKARD 


HP DeskJet 320. 

.$299.99 

HP DeskJet 320 


w/Sheet Feeder. 

.359.99 

| HP DeskJet 540 . 

.289.99 

K HP DeskJet 560C . 

.479.99 

■ HP DeskJet 1200C . 

.999.99 

■ HP DeskWriter 320 . 

.299.99 

■ HP DeskWriter 320 


H w/Sheet Feeder. 

.359.99 

HP DeskWriter 540 . 

.289.99 

® HP DeskWriter 560C .... 

.479.99 

HP DeskJet 1200C/PS ... 

.1589.99 

HP OfficeJet . 



Circle 206 on Inquiry Card. 



















































um Kznznss discount 

1 1 ''T-T-Yl^n WAREHOUSE 

1-800-636-67921 


SfS FAX 1-2I5-922-0M 


GOVERNMENT, EDUCATIONAL, CORPORATE 
A INTERNATIONAL ORDER SPECIALISTS 

» StS-$2S'QO50 EXPRESS (nternottonof Ortier Line 

- 2t5-922-4GaO EXPRESS TBthnicaf Support 

- 215422-0116 EXPRESS Ffllf - Dpmwtir - tntemaTsonat 

- iJ0£) &je-5735 EXPRESS' Orc/Cf in'rtC * TOil PPEE 

- aecficateti to serving Purchasing agents Warldwitle 

* Ptt ■ appro vex Open Accounts for ati Fortune 2000 


jgs^ CS’ 


NO SURCHARGE 



FAC TORT HEW IS TEAR WARRiHTT 

SISfiSOA UbUII i?kSR IDE 7QH 

S-3TBDA i'Z?MD 1ZM5 IDE 26-4 

if 389 

ZT312 BAN 1 05GD BUS SCSI-2 52a 

jT3IZ3DN I OGGI' l DM5 5C5I-? 525 

stiibmn i frjfl bus scsi-z <m 

5-T1?*flflN 2 i GD QMS SCSI-2 949 

ST324DDN 2 1GB IDU5- SCSI-2 WS 

STiJiflW 3.5GI I IMS SCSI ? 

ST1523SN 4.2GB BUS SCSI-2 1879 

STBrDSOON B.GGft I IMS SCSI-2 TOft 

3C5I-BAHRACUDA ■ TZ1I RF1 

5T3255CN Z.IGB BUS SCSI-2 lift 

ST15I50N j:'GB IMS SCSI-2 ?B?9 


ACZ72D *25W3 


■ 

AC2-M 

. 

AC21Z0B 


Rj - ■ 

MCmB 

mi -•• 

MC122I 

Vi • • ii 

para 

ULl^l 

M B2UM 
imw 


M7A2MV 

•- 

Mnfliw 


FACTDflT HEW 5 TEAR WAflRKIflT 

Wm I 53QMB 1SET-. IflE % 

mm&is. L .-y.m VMS SCSI 


gj WESTERN DlGrTAl 


MICROPtlLIS 



WC2M1 527M8 12WE. SCSI 255 

mmsw ?2 V4R ijme sc$ aa> 

MILIUM IEOH ICMS SES1 S2U- 

tugmsi i ca;in &$mS :*;s uihj- 

ZIIUHAya L'.&JCali -3 rms SC&r I Ills 

BtlFurta fl.2&3tt liras SCS 2U9 

2DGS4B0 521HB 12ME IDE 24S 

7DGB51T 7238* 13US m. 325 

■“—“ 1.Q5CH 654*5 



m-:':i-:- 

SW2BM 


EXT. SCSI HARD DRIV1 CUES 


Hill 111 hn i2v ra 3.S' Utv^n .jlfcwp.JlK 

HU! HI for terED-nOM'a wltoi J«Si......T2fi 

JUR WOE Cflw 35' ft*# C*u n'Tnm ■;.. 
SSTriMUHllimnSBIWiDlllBHllhiyi W 
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Your One Stop Component & Computer Source 


28612MHz rrrtrn 
Bare-bones 
System 

Includes motherboard, 
computer case, 
power supply £ keyboard 

* fntel 28612MHz 
processor 

* 1 MB RAM 

* 1-2M8 {5,251 floppy fl@pg|SM 
disk drive 

* IDE tiard/floppy controller 

* Five expansion slots 

* Two serial & one parallel port 

115705 286 12MHz bare- bones ays. ,.5169.95 

Jameco Motherboards 

* Motherboards also 
available without CPU 1 Call 
for details 

* Dtagnoslic and operating 
system software available 

* One-year warranty 

115941 80386SX 40MHz w/CPU.$89.95 

117491 B038BDX 4 0M Hz w/C PU...... 149.95 

79214 BD486SX 25MHz w/CPU.199.95 

116118 BD4B6SLC 66MHz w/CPU ... 229.95 

95222 BD406DX 33MHz w/CPU.299.95 

95169 8D486DX SOM Hz w/out C P U .149.95 

95231 8D486DX SOM Hz w/CPU.449.95 

486DX2 E6MHz Motherboard 

* AMI BIOS 

■ Supports up !.j 32MB ol RAM | 
on-board 

■ Supports 25BKx 9 1 MBx 9 
arnj 4MB x 9 SIMMS 

* 256KB Cache RAM 

■ Supports Windows, Unix, 

Xenix, Novell, 05/2 and mold popular software 

* Two 32-Pit VESA sluts, six 16-bil {four when using 
both local bus slots) and two a-blt slots 

* Size: lO.Q'LxB.fl'W 

■ Weight 3.9 lbs. 

119731 486DX2 66MHz Motherboard... ,5379.95 

IDE Hard Drives 

M 

■ For laptops and standard cases 

119106 WDAC28Q 80MB 3,51.—.$109.95 

119415 ST3120A 106MB 3.5'.119.95 

119967 7120AI 120MB 3.5'.139.95 

119995 ST9145AG 12DMB 2.5' 

fot laptops,...™....,! 49.95 


Floppy Disk Drives 

TFAC. 

SONY 

EPSON ^ 

TOSHIBA 

Panasonic 

* PC/XT/AT compatible 

■ P/N 120045 includes mounting kit £ faceplate 
lor use in 5.25“ floppy disk drive bays 

79396 Epson 36DK8 5.25' ... $39.95 

120045 Sony 1.44 MB 3 S' ......44,95 

118957 Panasonic 1 2 MB 5,25'.49,95 

118922 Panasonic 1.44 MB 3.5".49.95 

119722 Toshiba 1.44 MB 3.5"..49.95 

74392 Teac 3-575,25' Combo.$114 95 


Computer Power Supplies 

* Fits most papular desktop, 
mini vertical and vertical 
cases * One-year warranty 
- 8033/80266/00386 and 
compatible * Built-in Ian 

19465 150 Watt (8088).,.,.$59,95 

67467 200 Watt (8088/80236)..,69.95 

19545 200 Watt ..,..79,95 

19529 200 Watt mini *...69 95 

65728 300 Walt . 119.95 


Short Haul Modem 

* No external power required 
■ DCE/DTE selectable 

* RS232 interface 

* Up to 38400 baud ^ 

* Xon-Xofl or Hardware 
handshaking 

* Will communicate over 18 miles (max.) 
of cable 

115581 Short haul modem..139.95 


* 


Embedded Applications 
8031 Proto PC Board H*Yf 

Efficient software development and rapid 
hardware prototyping are 
combined in a single 
integrated development 
environment. Allows 
programming in assembly 
language. 

* 32K Df SRAM * 32K ol monitor EPROM 

■ 8031 Microprocessor 

* 14 screw-type terminal blocks connected to general 
purpose digital input/output ports 

■ 40-pin header for alf system signals 

* Two 23-pin headers for demultiplexed data, 
address, control, and inpottoutpul signals 

119546 Embedded Apps. Proto PC Board .$99.95 

CCD TeleCamera Gray Scale 

■ Composite output ( RCA jack) 

■ Infra-red sensitive 

* Automatic iris 

* Tripod mountable 

* Includes I2VDC® 

200mA AC adapter 

* Color. White 

* Weight 1.1 tbs. 

* Size: 5.211 x 2.7frW x 1,75‘H 
1 19298 Gray-sca le camera . 


Acecad 12x12 Graphics Tablet 


. $99.95 


40 Piece Computer Tool Kit 

* 1C Inserter with pin straightener 

* IC Extractor 

* Extra long 3-claw 
parts holder 

* ScrewdTwar bits 

* Metric outdrive* 
sockets 

* SAE nuldnvsi sockets I 
- Reversible torque screwdriver bits 

* Potentiometer alignment tools (2) 

* Adapter bit for sockets • Wire cutlers/slriper 
■ Pocket clip screwdriver * Zipper vinyl case 

* Weight 1.79 lbs. * Size: 9.51 x 6,87V x 13871 

119183 4Q piece computer loci klt >., . $17.95 

Portable IC Tester 

* Hand-held & easy-to- 
operate 

* Supports TTL CMOS, 

DRAM 41, and DRAM 44 
series 

-Size: 71 x 3.625' 

* One-year warranty 

73525 Portable IC tester..$139.! 


1 Socket 16K-8MB E(E}PR0M 
Programmer _, ^ 

- Programs EPROM’s, EFPROM's. @WHI 
and flash memories 

* Programs 16KB to 1. 

SMB EPROM's 

- Menu driven software 

■ Full screen buffer editor 

* File formats supported: Intel Hex, Motorola 
S Hex. Tektronix Hex, and Binary 

* 1 & 4-way Binary lilt splitting programs 

* 23 4-way Binary hie shuffler programs 

* Includes adapter card, software and manual 

* Size: 71 x 5,5'W x 1,75'H * One-year warranty 
101460 1 Socket 16K-512KB .............1129.95 

78457 t Socket 16K-2MB (above).199.95 

73465 4 Socket 16K-2MB Programmer.,. .269.95 

104651 1 Socket 16K-BMB U niversal 699.95 

J AMECO 

electronic components 

COMPUTER PRODUCTS 


* Digitizing Tablet wilti 
puck 

* PC/XT/AT and 
compatibles 

* MS-DOS. Microsoft 
Windows compatible 

* Great for high-end 
CAD/CAM or simple 
menu selection 

* 2540 LP1 resolution 

- Includes drivers and utilities 

* Size tSl x12'W |working area) 

- Weight: 8.5 fb. 

120117 Graphics Tablet. 


m 


2-Button GiidePoint® 
Trackpad 

A new touch surface 
that ietf you mop?, 
point* click and 


highlight with the lightest touch of your 
Jhtgrrf 

- 286.38B. 4B6 and compatible laptops, 
notebooks, and desktop systems 
■ Serial port or PS/2 mouseport 

* PS/2 mousaport ad apter I ncl uded 

* DOS 3,3/Windows 3.1 or above 

* Includes 3.5" disk with enhanced driver & tutorial 

* Size: 41 x 771/ KlU * Weight: Q 75 ibs. 

119811 2-button serial trackpad...$99.95 



rerything from Electronic Consumer Products 
i one o# the larges# IC Selections Available! 


.Menlior 

V.l.R# 5B0 


..S223.95 


Ergonomic Mouse 

Great for Windows users and graphics 
p rofessionah. 

* Ergonomically desig ned tor 
extended use without tiring 

- 3 programmable 
micraswitch keys 

* High 400 to 1600 dpi 
dynamic resolution 

* Microsoft A Mouse Systems mode compatible 

* Connects to standard RS-232 serial part 

119407 Ergonomic mouse..139.95 

3 Button Serial Mouse 

* PC«T/386/-ta6/PS2 and 

compatible computers 

* Microsoft® Mouse 
compatible 

* One-year warranty 

* Weight: 1 lb. 

T04441 3 Button serial mouse .......,,.....$9.95 

External 250MB Tape Back-up 

* DOS environment supports 
QIC-40. QIC-BO and PC-36 

* P/M 117786 can be used 
with Norton Back-up or PC 
Tools Back-up 

- P/N 117751 includes easy 
to use software 

* Interfaces with floppy system 

1T7786 Tape backup without software ..$129.95 
117751 Tape backup with. software,..149.95 

Graphics/Memory Cards 

* &0B8;a02S6/B0336 and 
compatible 

* One-year warranty 

* Expand your memory or 
enhance your graphics capabilities 

E7459 VGA card..$49.95 

104660 super VGA carp..... 89.95 

91230 Monochrome graphics..29.95 

93542 16-bs! super VGA accelerator ,,..99.95 

112141 8MB memorycard .............109.95 

101686 VESA g ra phics aces lera to r.139.95 

1355 Shoreway Road 
Belmont, CA 94002-4100 
FAX: 1-800*237*6948 (Domestic) 
FAX: 415*592*2503 (International) 



Call tar our ne w 1995 Catalog today. 

©1995 Jameco 5ffi 


Call 1»8D0»831«4242 to order today! 


Hew Hours: 

8 AM - 5PM PST 


Ergonomic Keyboard 

Ergonomically 
designed in a 
wide "V angle 
to conform to 
ibe natural 
position of 
hand placement for data entry. 

■ PC/AT & PS/2 compatible 

■ 101-Key enhanced layout 

* Deluxe customized wrist rest included 

* Size- 20.71 x fl.S'W x 1,0'H * Weight: 3 7 lbs. 

119271 E r poii om jc keyboard... „ .189.95 

CompuPhone 2000 
Keyboard/Telephone 


No modem, no internal cards, and na serial 

port connections are necessary 1 

Standard 101-key. high-performance keyboard 

with full function lelaphono and professional 

style telephone headsei 

Keyboard rings on Incoming cafls 

Phone features volume, flash, mute and redial 

Dials phone numbers automatically or 

manually 

Includes Windows and DOS telephone 
management software (OS/2 optional) 

PS/2 adapter included 

Size: 18-51 x 7.8 'W x 1 .B'H - Weight: 5.4 lbs. 
119554 CompuPhone keyboard.$199.95 

Foldable Keyboard 

Super Space Saver! 

* Folds in hall 
for storage 
on cramped 
desktops! 

* PC/XT/AT & 

PS/2 fusing 

P/N 28003 - see catalog) compatible 

* 101-Key enhanced laycul 

* Tactile feedback with finger homing on T. T 
and H 5 n keys 

■ Fold out togs tor slant operation 

* Separate cursor and numeric keys 

* Size: IMlxM’Wic.ta'H {unfolded) 

* Weight: 2.9 lbs. 

nSIE7 Foldable keyboard ..., $89.95 

14" Low Radiation SVGA 
Color Monitor 

* PC/XT/AT, 386, 486. 

Pentium and 
compatible computers 

* 0.28mm dot pitch 

* Maximum resolution 

1024 x768 (interlaced 
and non-interlaced) ! -— 

* Scan frequency: Horizontal: 31.5KHIz 

Vertical: 5O-90HZ 1 THt/swpvel base 

* Low electro-magnetic radiation emissions 

* Power. 12Q-240VAC, 50-fiOHz. 85W max. 

* Size: 14.5'W x 15.2U x 12,9'H 

* Weight: 25 lbs. 

119124 M 1 Super VGA monitor.S299.95 

AST Research 14" Paper 
White Monochrome Monitor 

* PC/XT/AT and compatible computers ] 

* 0.31mm dot pitch 

- Supports MDA, 

Hercules graphics 
(HGC) 

* Resolution: Hercules 
720 x 348 

* Displays up to 132 
characters by 44 rows 

* Input: DB9-pin (TTL) connector 

* Scan frequency: Horizontal: 15.7/18,4KH? 
Vertical: 5Q-6QHz 

- Anti-glare / dark glass screen 

- Ult/swivel base 

■ Size: 12.6"W x 11,9'D x 11,4'H 

* Weight: 17.2 lbs 

119482 Paper white monitor ....,...$109.95 






Circle IBS on Inquiry Card. 





































































































IBM 

(THINKPAD STOCK 
CLOSEOUT) 

T/PAD755C 50MHz 4/540MB.3450 

T/PAD 755C 75MHz 4/34QMB.......4049 

T/PAD 755C 75MHZ 4/540MB.4375 

T/PAD 360CS 33MHz 4/34QMB..special 
T/PAD 360CS 33MHz 4/340MB.....2319 
T/PAD 360CSE 50MHz 4/340MB....239S 
T/PAD 360CSE 50MHz 4/540MB....2719 

T/PAD 360CE 50MHz 4/340MB.2760 

T/PAD 360CE 50MHz 4/540MB.3079 

N EW RELEASE. 


PC 300 DX2/50 4/27QMB. 

PC 300 DX2/66 4/27QMB...... 

PC 300 DX2/66 8/540MB...... 

PC 330 P60 6/540MB PCI. 

PC 700 P/9016/540MB SCSk 
PC 700 P/90 16/1GBMB seal 
PC 700 P/75 16/1GBMB seal 
PC 700 P/7516/1GBMB seal, 
SERVERS 
PC SERVER 300 SERIES*... 
PC SERVER 500 SERIES... 
PS/2 MODELS 
PS/2 9577ANG 66. 6/527MB,... 
PS/2 95770NF 66 B/40QMB... 
PS/2 959S30T 5/66 16/3GB,.. 

CALL US RRST. 


LOIV PRICES LEADER 
SINCE 1983 

We export with international warranty 


HEWLETT PACKARD 


DESKJET 320.290 

HP 4 + /4M+, 1360/1840 
DESKJET 560C.save 
DESKJET 540..,285 
HP 4SIMX.4140 

HP 4SI..2790 

HP 4VMMV. 1840/isave 
1200C.. .999 


1200 C/ps.....call 

SCAN JET Ilex..889 
HP 4L/4R.......call/915 

HP 3c(new)...call 

HP 5P...,(new).call 

HP 660.. (new)..call 

•All printer STOCK 


on 

IBM 

systems 


ALSO CARRY, NEC, AST, TEXAS 
INSTRUMENTS, SMC, 3 COM, DEC, 
LEXMARK ,CONNER, MAXTOR, FUJITSU, 
EXABYTE, MICRONET & LOT OF OTHER 
MANUFACTUERS 


APPLE 

P/PC6100/60MHZ.,. call 

[/PC 7100/66MHz. ...call 

P/PC 8100/80MHz.„. call 


HEWLETT PACKARD COMPUTERS 

Notebook 

OMNI BOOK HOC DX2/5G & 75MHZ4/17C/260MB. 

OMNIBOOK 4000CT DX4/lOO0/34a/52OMB 5 , save/4650 

Deskid ps/T owe r s 

VECTRA VL2/50 4/21DMB ...„.™11 W 

VECTHA YL2/66e 6/340MB.......1299 

VECTRA XU 5/908/54QMB........3050 

VECTRA XI 5/9PC 16/1GB •Otl+mMTOX.....,.4150 

VECTRA XI 5/1 DOC 16/1 GB eral+malro*.. .....SPECIAL,. 

SERVERS 

NETSEHVER LC SERIES.. 

NETSERVER LF SERIES.. 

NETSERVER LM SERIES.. 


BUNDLE DISCOUNT 
COMPLETE PACKAGE 


CONTURA 410 DX2/50MHZ 

das, windows, Pamela , tabworks, built In mouse 

410c 34Ui.iB Passive color $2345 
41 Ocx 340MB Active color $ 2799 

- ' Novell 


3.12 

5/10 user ..... call 
25/50 (jeer .,,. call 
100/250 ueer .. call 


4.02 

5/10 user .,,, 
25/50 uaer ,., 
100/250 user . 


.call 


COMPAQ 

Notebooks 

LTE Ute 4/40C 4/l7DHB._... 

LTE Ute 4/40CX MHz 170/340MB. 

LTE Ute 4/75 MHz 340MB/51GMB..,. 

NEW Pralines Series 
PROLINEA DX2/66 8/525MB... 
PROLINE A DX4/100 8/525MB. 
PROLINEA P/75mhz.„. 720mb 

PROUNEA P/90mhz.720mb 

PROUNEA P/100mhz..,720mb 

Desk pro & Daskpro XL 

Desk Pro XL 4/66M T 6/535 MB . 

Deskpro XL 5/60M S/525MB.. 
Qeskpro XL 6/90 16/lflb....... 

De&kpro XL 5/100M.. 

SERVERS 

ProsIgnlB VS SERIES.... 

PfCsigniaSOO SERIES .„„{NEW),. 

Proaignia 500 SERIES... 

Proliant 1000 A 2000 SERIES... 

Proliant 1500 SERIES...(NEW).. 

Proliant 4000 SERIES. 

Proliant 1000 RACK SERIES... 

ProHanl 2000 RACK SERIES... 

Proliant 4000 RACK SERIES.. 


All 

system 

in 

stock 

big 

big 

price 

drop 

too 

low 

to 

mention 

call 

for 

new 

prices 


COMPAQ PROLINEA 
DX2/66 CDS 

Mid Tower case ,8MB ran,420MB hard disk, 1.44MB floppy 
drive, dos, windows, mouse, tahwork. Double speed CO Drive 
Speakers. Sound card, Ms Works. Ms Money, Ms Encarla, 
Ms Golf and lot of other titles,, COMPAQ 14‘ SVGA Monitor 
.28 1024X703, 


$ 1945 


Installation+setup+t raining 
free estimate 


HP VECTRA VL2 
DX2/66 

multimedia communication pc 

BMB, 540mb hard disk, pci bus. Integrated l Obase-T network 
card. Double speed CD ROM, HP office card* 14,4 fax 
modem, 15-bit sound card, phones. Telephone Answering 
Syslam. dos, windows, mouse. MS Works, MS Encgrdla, MS 
Money, MS Golf, Fax works, 

$ 2199 


Authorized Serverice Center For IBM COMPAQ, TOSHIBA & HP Systems. All Paris in STOCK 
Also sell 5 Service AST, NEC 5 ALL OTHER DESKOP & NOTEBOOK SYSTEMS 


Memory & Hard Drives lor 
Compaq ,IBM, AST, Toshiba 
Desk top /tower 

4MR/6MB /1 SMB........ 165/399/64 5 

Notebooks 

4MB/BMB /16MB...220/420/B40 

HARD DHIVE FOR NOTE BOOKS 
250 ME3/34QMB/54C MB. .299/399/552 


TOSHIBA NOTEBOOK 

T1910 486SX/33 4/200MB. 

1910CS 486SX/33 4/200MB. 

T1960CS DX2/50 20QMB/340MB 
T1960CT 0X2/50 200MB/340MB 
T2400CS DX2/50 200MB/320MB 
T2400CT DX2/50 200MB/320MB. 
T4850 75MHZ 8/510MB 81OM. 

T4900 75MHZ 8/510.avable 

NEW PRODUCTS 

T2100 0X2/50 MHZ.. 

T21S0CD 7SMHz(CD ROM). 


All 

Models 
Stock 
Stock 
call for 
new 
LOW 
PRICES 
OLD 

MODELS 

ALSO 

AVAILABLE 


OPTICAL 

DRIVES 

IBM, HP, PINNACLE, 
SONY, fUJITSU, 
PANASONIC ETC. 

PIONEER 

"call lor prices & delivery"'"* 


■ I 


MODEMS 


HP TONER 


SUPRA 14.4 FAX . 

..79 

HP 4P/4. + ,,. 

.95/102 

SUPRA 282.8 Internal.. 

. 199 

HP 4l/4p. 

..63/63 

HAYES 14.44. 

. call 

HP Desl^et color_ 

....27 

INTEL SATISFAXION , . 

, can 

HP 3SI/4SL ... 

...115 

U^. Robotics 14.4/28.0 . 

. call 

HP DeskJet black,..» 

.... 22 


CD CHANGER 

I Pioneer 2X SDiek.499 

Pfonuar 4X ISDlsk..2050 

CD ROM KITS 

Demand 5000 kit.....525 

I Media Valeri 1100 ML.,..230 

I Creative EdutainklL...,42: 

| NEC 2vdx kfL....299 

CD ROM DRIVES 

(NEC 2X/4X...185/399 

TOSHIBA 2X/4X.*..285/325 

TEAC 4X.* .299 


PLEXTOR 4*....435 

SONY 2X/2XSCBI.14919! 


SOUND CARDS 

M.vlaiart 3D,-....._ 

S,blaster seel.,...199 

Turtule Monterey,.,..,345 

Tape Back-Up Drives 

Jumbo 120/250......113/159 

15 Jumbo 350/700. 179/310 

Trakker 250/350..., ......,.„2fl3/319 


CONNER 420/850.105/285 

Power Tape 2GB....„,.,.,calL. 

Wangtek 525/TGB .cal 

Wenglek 4GB 4mm.,... .call 

Exabyte/ Mountain 4,8GB,...call 
id 1 WE CARRY ALL BRANDS 


PCMCIA 

PRODUCTS 

PCMCIA 
NETWORK 
PCMCIA FAX+ 
FCMCIA DRIVES, 
PCMCIA SOUND 
CARDS 


PRINTERS 

OKI ML320/321_.299/426 

OKI ULNOnU-,.,440/585 

OKI OL4tOe r 4tO__645/520 

OKI 810/630.. 800/1075 

Epson Stylus.SAVE 

Canon BJC 600C .SAVE 

BOARD & DRIVES 

IBM SLC2/66+ mat co..100 

IBM BLC3/75+ math co..225 

INTEL90M Hzqpu+board.945 

INTEL DX2/66epu+ board... 325 

42Q/54QMB DISK...199/230 

550/1 GB MS DISK.350/499 

2GB FAST SCSI.9BO 


Computerlane 


fnc. 


Corporate Accounts 
Volume 
Discounts 
Welcome 


Outside California: 1-800- 526- 3482 

Inside California: 818-884-8644 • Fax:818-884-8253 

7500 Topanga Cyn Blvd, Canoga Park, Ca 91303 
Hours:Monday■ Friday:9■ 6 Sat: 10-5 


Compaq It A Raglrttrtd Tiultmark Of 
Compaq. HUli A H#gl at* id TlttdMIflt 01 



Pilot SutytetTo Chinj* Wnnout Nodet. 


Circle 180 on inquiry Card. 






















































































































































Winners of these awards: 


Featuring these 
two too-rated, 
award-winning 
diagnostic 
tools tram 
MICRO 2000. tnc 


“You name it, 
tills tests it. If you 
maintain PC’s, 
you’ll love it.” 

—-Jerry Pournelle, 
BYTE Magazine, May 94 


Service News 


Call for upgrade pricing & 
complete new features list! 


Govt. Serv. #: GS-00K-94AGS-5396 


be selected for testing. ♦ ERROR LOGGING —Auto¬ 
matically inputs errors during testing to an error log. 
♦ AUTOMAPPING —Automatically bad sector maps 


♦ Includes pads for voltmeter to attach for actual volt¬ 
age testing under load. ♦ 4 LEDs monitor +5vdc -5vdc 
+ 12vdc -12vdc. ♦ Monitors Hi & Lo clock and OSC 


UNIVfRSAl DIAGNOSTIC SOFTWARl 


Fully o/s independent 
diagnostic software... 

M ICRO-SCOPE Universal Computer Diagnostics 
was developed to satisfy the expanding need for 
accurate system diagnosis in the rapidly growing 
desktop computer market. Patterned after super mini 
and mainframe diagnostic routines, MICRO-SCOPE 
runs independently of any standard operating system, 
and is therefore at home on any machine in the Intel 
world. Speed, ease-of-use, and razor sharp accuracy 
are a few of the advantages that arise from this system 
independence, together with an impressive list of 
functions including the ability to perform low level 
formatting on every drive currently manufactured, 
including all IDE drives. 

♦ LOW-LEVEL FORMAT— Performs Low-level for¬ 
mat on all drive types including IDE drives. This func¬ 
tion cannot hurt IDE drives. ♦ USE CONTROLLER 
BIOS —Program will access BIOS format built into any 
hard disk controller—even Controllers yet to be 
invented. ♦ O/S INDEPENDENT —Does not rely on 
O/S for diagnostics. Talks to PC on hardware level. .All 
tests are full function regardless of O/S (i.e. Novell, 
UNIX, OS/2). ♦ TRUE HARDWARE DIAGNOS¬ 
TICS —Accurate testing of CPU, IRQ’s, DMA’s, memo¬ 
ry, hard drives, floppy drives, video cards, etc. 
♦ BATCH CONTROL —All tests, even destructive, may 


errors found on hard disks. ♦ IRQ DISPLAY —Show 
bits enabled in IRQ cliip for finding cards that are soft¬ 
ware driven. (Network, Tape Backup, etc.) ♦ IRQ 
CHECK —Talks directly to hardware and shows I/O 
address and IRQ of devices that respond. ♦ MEMORY 
EXAMINE —Displays any physical bit of memory 
under 1 Meg. Very useful for determining memory 
conflicts. Very useful for determining available memory 
space. ♦ SECTOR EDITOR —Allows the editing of 
any sector of floppy or hard disk media (even track 0). 
♦ AND MUCH MORE... We don’t have enough space 
here for everything tliis software can do! 



The only Power-On Self-Test 
card you need to debug any 
“dead” PC... 

“nphis is the only card that will function in every sys- 
1 tern on the market. The documentation is exten¬ 
sive, and not only covers the expected POST Codes for 
different BIOS versions, but also includes a detailed 
reference to the bus signals monitored by the card.” 
—Scott Mueller from his globally recognized book, 
‘Upgrading & Repairing PCs , Second Edition ’ 


cycles to distinguish between clock chip or crystal 
failure. ♦ Monitors I/O Write and I/O Read to distin¬ 
guish between write and read errors. ♦ Monitors 
memory write/ read to distinguish between address 
line failures and memory chip failures. ♦ Monitors 
ALE for proper CPU/DMA operation. ♦ Monitors Reset 
to determine if reset is occurring during POST, indicat¬ 
ing short. ♦ Monitors progress of POST without POST 
codes. ♦ Reads POST codes from any IBM or compati¬ 
ble that emits POST codes. ISA/EISA/MCA. ♦ Compati¬ 
ble with Micro Channel computers. ♦ Dip switch 
allows easy selection of I/O ports to read. ♦ Includes 
tri-state LOGIC PROBE to determine actual chip 
failures. ♦ Manual includes chip layouts and detailed 
POST procedures for all major BIOS’s. ♦ AND MUCH 
MORE... 

Also ask about our other unluersaiiv 
Compatible Products— 

Micro-Scope CLIENT! The practical answer lo remote 
diagnostics (no modem required). 

The COMPUTER CONSULTANT: 100* accurate realumc 
benchmarking tool. 

Mlcro-SCOD6 CENSUS: inventory software to see and 
record what’s inside all 
of your PCs, 

911-Recouer: Foolproof 
data recowry for 
everyone. 



call How lor special Pricing 



or Fax (818) 547-0397 


1 TOO Last Broadway, Suite 301. Glendale, California • Phone 818/547-0125 • Fax 818 547-0397 


International Orders please call: MICRO 2000 Australia: 61-42-574144 • MICRO 2000 Europe (UK): 44-462-483-483 


Circle 198 on Inquiry Card. 
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Jg WESTERN DIGITAL 


21 Mf MmmriJ 


SPEED 


.mm 


.3,5* IDE 


,425MB, 


,3.5' IDE 




Hiinjnii 


LPS 54QA. 54QM8 


CFA42QA, .. 420MB 


GFA54QA.540 MB 


3CS1 DStl¥tS 


CFA3S0A...B50MB 


CFA1275.. _ 1.27GB. 


.3.5* ]DE. 


CONNER.CFP1BBBS 

ST3I200N.. 


Pacific Coast Micro specializes : * nt " 

h all your storage needs. Jt mm ^ 5MS 

you see it advertised at a lower mm ? 3 omb 
price , we Wifi BEAT IT! &™? 2 Qai-osgb. 


SEAGATE BARRACUDA 

1 MG CACHE, 7200 RPM, SCSI 2 FAST 


ST3255GN 


LASER 


1 PRINTER 
MEMORY 

I HPlt, tip, HP, 1|l H|P. HID. & MSP* 

1 2rnt.... Jtffi 

1 drill}. 

St67 

1 HPllSa.4,*lTL4sl.4ltoTn 


1 c-Jit- 

352 

I KP DeskijEl 500, 5 DOC 55GC 

1 256K...____...._ 

...... 

1 HPLHL 

1 1 mb 

.54 

I IBM.4Ddg, 4015E 

1 , . .. . 

its 

B IEIf4D£3Sflr*S 

1 S'mti 


I Plnffipfifc 4410. 4«a 4120.44MI 

1 2mh .. .. „K 






CYRIX 486 ISA 


SUPER MICRO P75, P90, PIOO 


6 ISA Slots, Ami Bios, 

Opti Chip Set, 256 K-Cache, 
upgradeable to 486 DX GPU f 
406 DLC 40 VLB 165 


Byte Magazine — 
“Best Overall 1 * 
and 

PC Magazine — 
"Editor’s Choice Award" 


pin 

4 PCI, 

66 
3 

P60_.„„.$539 

P66.545 

Board w/o CPU . 219 


2mg to 128mg ( 4-72 pin 
Simms, 512K Cache, 4 PCI, 

1 Vesa, 5 ISA, 75.90, 100,120 
Selectable 8 A VI3 

P75.......$ 619 

P90. 949 

P100.,.. 1159 

P90W/Q CPU.279 


installation guides included 


Ctmus LoflBc 


SVGA VLB 1-2. IMS Upgradahle to 2M8. S05 

DIAMOND PRODUCTS 

ISA max 1024x768 HI 
72MHz. 24-bit, 16.7 ml. colors....... .. ...$119 

VL-Bus. 16 mil WinMark, iMB 

tfl.7 MR. Colors. 72MHz . 119 

VL-Bus. 74MH2, 2MG VRAM. Wslteck F-900D. 

60 MlWan WinMark, 2MB ___ 299 

Stealth 64 PCI or VLB 2MB. __ t _ 279 

Stealth 64 PCI or VLB 4MB _ .. ,399 


SpeedSlar24x 
SpaedSterVL 
Vi per VLB 


FAX MODEMS 


14.4 Internal ...,..,.„,S69 

14.4 Internal w/voice ........... 75 

U.S. Robotics Sportster 

14.4 Interna! . 93 14.4 External . ..,..109 

28 8 Internal .,..219 28.8 External.239 


CD ROMS 


MATH COs 


MITSUMI 


FXG01D InL. double speed, 

250MS, 16 bit card.SI 29 

FX400 Quatfep'm..189 


CPUs 


CONTROLLER BOARDS 


TEAC 


Promise DC4030VL-VLB, IDE 


Caching Controller.... 

.$ 95 

Adaptec 1542CK-ISA SCSI Controller. 

.260 

Adaptec 2842 VLB SCSI Controller.. 

.289 

Adaptec 2940 PCI SCSI Controller...,. 

.260 

IDE/10 card. 2s/1p/1g. 

.15 

IDE/!0-VLB,2s/1p/1g. 

.27 

IDE/10 VLB Enhanced. 

.35 

Promise 2300+. 

.55 

Q Logic ISA SCSI. 

.99 

□ Logic VLB SCSI. 

.159 | 


CD-55A, QUADSP1N. 195MS. 
600KB Transfer rate..Si 99 


NEC 

NEC 3XCDR-510 95MS 
Triple Spin ... $>55 


TOSHIBA 


TAPE DRIVES 


QUAD 

Internal XM3501B,—..S259 

EXTERNAL 

TXM350IE 150MG 
Transfer rate 600KB.,.$375 


Conner 420. ...SI 69 

Colorado Jumbo 250.. 139 
Colorado Jumbo 350 .169 

DC2120 Tapes...,.15 

Tracker 250...269 

Tracker 350.. 329 


1X3-70 $88 1X36-70 $156 

(4MB) 

1X9-70 $40 2X36-70 $318 
4X9-70 $180 4X3jj-70 $489 
16X9-70 $579 8X36-70 $1089 

(32MB) 


83D8733... . $25 

83D8740. .. ...33 

83S8733. 29 


I436DX2-66.$185 

I486DX-33..130 

CX486DLC-4Q.,...49 

CX4860LC-33...42 

586 P60....319 

586 P66 . 335 

586 P75.349 

586 P90.595 

586 P100.779 

486 0X4-100 .279 


creative 


DISCOVERY *16 

Soundb laster 16, 

2 Labtec Speakers. 
Double Speed 
CO ROM. 

Aldus Photostyler. 
The New Grolier 
Multi Media Encyclopedia 
Pack 


monitor! 

MAG huievitLoli 

DX15F-1 15", ,28DPI, NI,6QKfi 

Flat, MPRII (110 volt).$33 

DX17F17, .28DPI. Nl, 60Kh; 

Rat MPRII... J0 

MX15F15 1 . .28DPI, Nl. 60 KIl 
F lat. MPRII...43. 

ViewSonic® 

ISO 15" Monitor 

1280x1024 NL 60Hz, 

.26 DP I.$39' 

17G 17" Monitor 

1230x1024 Nl. 60Hz, 

.28 DPI.74; 

20G 20" Monitor 

1600x1280 Nl, 76Hz, 

.28 DP I...131 

UAKKKSSICK 

314\28 Nl 1024x769.$21 

515 s .28 Nil 280x1024.,.,32 
717 .28Nil280x1 G24....56 


LOW COST SHIPPING RATES AVAILABLE HOURS: MON-FRI 7AM-5:30PM P.S.T. SAT. 10AM-1:30PM P.S.T. 

Shipping is non-refundable ■ Ha can cal I at mas an special order items ■ 20% Restocking fee on refunds within 3D days * Mb refunds afler 3D (toys * WaffOnlY replacement paly * Alt prices final * Prices subject to change 
ManlHterert pari nuirterc ter CDMvooicnce only. Trade marks a;E registered "-mth their respect* c ompan ie^.: £$G. 3S6,317, 287. 486. SX ate itaiUiiurks of In Id. Corn. 

Circle 205 on Inquiry Card, 




































































































































































Up to 4 Users can Access 
Multiple PC, Macintosh and 
Sun Computers from a 
Central Location! 


• Multiuser 

Up to 4 users have simultaneous access to any 
attached computer! 


• Multiplatform 

Supports any combination of PC, Macintosh and Sun 
computers; use any platform's peripherals to access 
any type of computer in the system. 


• Multimedia 



Every user has full multimedia 
capabilities; supports keyboard, 
mouse, video, speakers, 
microphone ana 
serial port. 


COME SEE US AT 


COMDEX Spring in Atlanta, GA, April 24-27 1995 Booth #M5762 

AUTOBOOT 

COMMANDER^fa? 

Cybex Corporation 

4912 Research Drive ■ Huntsville, AL 35805 USA 

(205) 430-4000 • FAX (205) 430-4030 


PC is a registered trademark of International Business Machines Corp. Macintosh is a registered trademark of Apple Computerjnc. 
Sun is a trademark of Sun Microsystems. Cybex, Commander AutoBootand 4xP are trademarks of Cybex Corporation. 

Dealer Program Avjalable Made in USA 


Circle 183 on Inquiry Card (RESELLERS: 184). 





















sinn noDULES 


1 

30 PIN SIMM MODULE* 


i Description 

1O0NS 

80N5 

7QN5 

60NS 

■ 256X9 

*9 

$12 

*15 

$17 

B 4X3MEG 
n 1MEGX3 


$25 

$118 

*37 

$41 

5) 1 MEG-X 9 

$34 

$40 

$42 

S46 

Jv 4X8MEG 

■i+MEGX? 


$129 

*124 

$139 

*148 

S tG MEG X 9 (36 CHIP) 


*663 


■ . 

S1PP ADD *300 




71 PIN SIMM MODULES 


512X36 2M£G 

1X32 

$00 

$94 

*148 

HOB 

1X364MEG 

1X32 

$1+8 

*176 

$208 

5198 

2X36 0MEG 

4X32 

$302 

$308 

$488 

$378 

4X36 I6MEG 

8X36 32HEG 

16X36 64MEG 

$518 

*533 

$1175 

$2695 

$598 

*1275 


1 504B 6 SX/25... 
{10456 sx/33 ... 


CPU'S 


Intel 


msh oxrti ... 
0O486DX/j3 ... 

00+06 DXtSd. . 

00406 DX2/50. 

30406 ox-a/w.... 

00406 DX+7S 
00406 0X4.'POO, 

1 PENTIUM 60 . 

I PENTIUM 66 ... , 
gj PENTIUM 9Q 
■’ CPU Gueting Fan 

S " 


-*78 

m 


,. r $m 

—. 

.*298 

^.,^$138 

,$158 

*359 

.$379 

$379 
... $419 

*h™ w $650 

— $9 


CPU DOUBLERS 


Smxlo Otp Ujrflradq Clock Doubling Tacluivktfly. 
C#fnpit1bltl w#h 386DX CPU Socket DOS, Window* 
& QS2 C«wno.Hibke. Us** Industry Sunward Math 
Chip- Eisy'To Install - About IS Minutes 

cxiesDtbwn . .. sm 

C*4S60FU-.JVMI. .5280 

V, C*406DRv-33/M .. . -.-,.- . 5334 

;•; C*486SRX-23/5{l . $250 

+BADLC40 . $110 

“ 406DLC33 ...;'J. ._.$99 


c 


B 

B 

■ 

H 
B 

S 00388 MACHINES: 




iny 

rt* v 


R 

B0387-16MHI. _ 

.*38 

a 

30387-20MH?... 

. ... ,.$44 


80187-lSMNi.....V--• :- 

... *59 

fj 

ftOJ87.33MH«.l... 

..™W9 

5f. 

80387DX.L.i..- . 

....: ..$74 

1 

00387-5X16..... 

.... $38 

$ 

ft0387-5XlD. 

... .$4& 


80387-5X33 . 


15 

6038751.... 


d- 

808B MACHINES; 


a 

0OS7-3 SMHt...'. 

.....$38 

■ 

Sflfi7-J 0MHi. 

.. 544 

m 

0087-1 lOMRi... 

.*70 

b: 

60286 MACHINES: 


B 

80287 -GMHt... 

—,— *19 


0O2B7 -0MHt.._ 

... „ ,.*24 

■ ' 

802B7- lOMKi ____ 

...$+9 

m 

802E7-XL______ 

_*40 

I 

80-207 JU.T... 

— $78 


BJDB7-33MHZ . ... 
BJDB7-«MMZ. 

SMfiMlWtfJC <SX| ... 


D-RAH CHIPS 


Type 
64 X 4 
256 X 1 
236 X 4 
I MEG X I 
IMEGX4 
256X(6VRAM(WE) 
2S&XI&VRAM (CAS) 


HONS I0GNS SONS 70NS 60NS 

$2.2$ $2-45 $2:95 

IS.85 $2 40 $3 00 $3.15 $3.30 

$S.4S $5.05 $6.45 $6.05 

$4.40 $4,$<J $5.75 $4.45 $675 

$26.00 $29.00 $34,00 
$49.00 
$39.00 


Call Toll Free 


Nevada's Largest Memory Wholesaler 


X--T-S hi Mr. 


rnrc ET.rrTT 


We will not be undersold! 


comma 


I BN Memory Compac Homory 


InTbuch with Tomorrow 

TOSHIBA 

Toshiba Momm 



MODEL MEMORY PART# PRICE 

AMBRA Enterprise 306, Htrrdla 306, Sprlnta 306 

2M0 N/A $93 

3MB N/A 5320 

AMBRA Emcrprii* 406, Hurdl* 406. ipflhw 486 
4MB N/A 


MEHORY PART# 


0571 mid 306/SX(2l2t} 


PS/2 30/286;25/2B6, 
Ad pi &rd H972S9 


16MB N/A 
2MB 92F993S 
4MB 92F9694 


$!9B 

$640 

$00 

$190 


51 2K 30F5348 $35 

2MB 30F5360 $90 

PS/2 3SSX. LS, 40SXJ0-E81: Ml? Ill, Adpt Brd 
6450609; J4F3DI1; 34F3077, 502. 55SX, 65SSX, P7D. 
55LS. 65LS X Station 1 20 A 130 1 MB 64 50603 $39 

2MB 6450604 *M 

P$2 SO, SOZ. 55SX, 60, 65SX l^MB 1497259 $190 

7- 1 6MB 6450609 $160 

PS'I Conjulum, Esscntuli A Expert models x+3, *44 A 
PS/Valucpoim all modWa except Cx* sene* 

4MB 96F9290 $t90 

16MB 96F929I $590 

PS/2 70-A2 h A6I; All; Bfi h PS/1 touulqnc. Essential 8 
Expert (tidrtdt xl 1. *1 3ft *14. FS/ValUeptinlc Cx.V ^prirrt 
iMfl M5Q603 $39 

im 6+S060B $S9 

PS/2 35SX; IS. 405X. 555X: 1% 655X 

4MB 34P2933 $196 

P512 90 XP. 95 XP, P75 jP|&rs), 56 57 frit) 76,77. 

PS/ 1 Pro 2123 2MB 64SGW2 $69 

F52 90, 95 XP, F75 (PaJrc) 58,57. (all) PS/I Cerwulnro. 
Ettemat, Expert *1 l.xllft x|4, PS/l Pro 1123, R$/ 


6000 

4MB 

6450128 

*J9S 


SMB 

6450E30 

*338 

PSJ/2 35*X; L5; 40SX 

SMB 

6450U9 

$338 

PS2 70's and fiOV 

2-6MB 

6450605 

$297 

32 BIT BOARDS 

2-14MB 

34F3077 

5225 

32 art BOARDS 

+-I6MB 

34FW11 

$310 

PS/2 00-A21 l A31; At 1 

4MB 

6451060 

$188 

PS/2 00-041 

IMB 

6450375 

*7B 

PS/miMi JM: 171; 321; 08j; 161 




1M& 

6450379 

*9+ 


4010 WjC/ftOMjl 6Mfl) $760, 4033|32M&} *1 $9S, 
4O36^4M0)$3J90 

:.:J: \ y \ $ jyy $ fcm xtofy 

Thinkp&d JOO. Ai*bi& Treks 2MB 33&V28S $120 

0MB 33G9289 $360 

TWnkpad 350, 350C, 300, PS/NOTE 

0MB 6060378 


•Thunkpad 50Q, 5ICC5, 2i 10 


all 


10MB &0&0179 
4MB 0189098 
8MB 8109099 
16MB 

4MB 87GH2Q 


CL575X 

Thmkpad 700.700C. 720. HOC- 75QC 

8MB 07GI12J 
16MB 6665109 

Thmltpid ?I0T 4MB M/A 

8MB N/A 

PS/Mtjrp N45SL 3 MB 92P8804 

PSG:, N51, £LC. 5X 2MB 07G1826 

4MB 07GI827 
6M& 07GI0Z0 

L*pt« N33SX. L405X A PSNOTE 182 

2MB 79F0999 
4MB 79f 1000 

L40SX, PSNOTE E 02 ONLY SM B 7.9T-100 5 


$330 

$647 

$E90 

$398 

SMB 

$208 

$378 

S09fi 

$193 

$318 

$J08 

S9S 

$m 

$+ia 

*90 

$104 

$358 


C □ M P tl T £ 0 

MODEL# MEMORY PART#PRICE 

PREMM1A 4MB 50 H 59-001 $100 

0M& 50 M 59-002 $260 

r6MB £01159-003 *760 

ADVANTAGE 386SX,'20:2S. PRO 5XA5 BRAVO 3/33'S 
2MB 500962-001 $BB 
0MB 500962-002 $340 

BRAVO NB4R6 4MB $190 

I6M0 $798 

ADVANTAGE PRO 4MOXfl3;SX/H. BRAVO LC 4/ 
255: 33 3MB 500987-001 54ft 

4 MB 500987,002 

16MB 500987,004 

PREMIUM 386/25: 33: 33T « 3B65X/16.20,25 

IMB 500780-003 
l MB 500780,002 
ADVANTAGE 406/25; 33:33P:SX20, BRQVO 4/33; 486/ 
25; PREMIUM 4/25; 33TE. SE 4/332M&50O7 Ift-MM $63 
2M& 500780-005 $60 

ADVANTAGE 406PREMIUM 

3/33,4 33; 33S; 50D;66D. PREMIUM 386/33TE, *86/25$ 
25TE; 33: 33TE: PREMIUM H 304/25t 33,434/33, 486SXf 
20PREMIUM SERVER 5E 4/33 4MB 500780-004 $170 

0MB 500700-001 $340 


$164 

$578 


$40 

$43 


For 111 and Cinitfan Oden wily 

f HDURSI M-F 7AM*$PM f SAT I DAM-3PM PST 

I TECHMltAl i CUSTOMER 5ERYCE CALL 

I ( 707 ) Z 9 A-O 30 A 

K PURCHASE ORDERS & INTERNATIONAL ORDERS 

FAX TO: <J02) 1&4-1168 

ft m m mm m m » n m m hi at m m m m m w 


POWER EXEC V255L 3/155L C,Et 

4MB 

*178 

L6MB 

*760 

POWER EXEC 4/25SU33S, 4MB 

*170 

16MB 

$600 

PREMIUM EXEC 2B6U065XC(1:75:25C 

+MB 

*170 

BRAVO NB406 4MB 

*100 

16MB 

*660 

A5CENTIA 90DN. BOON 4MB 

*190 


MODEL 
PRICE 

Ueikpro 28fi£: 38^20; Iflfc 2S; 25E 

SMB | I 3131-001 $59 

4M& 1 13132-001 $188 
Deskpro 3065 4MB Board 11 3634-001 $254 

4MB Module 11 2534-001 $188 
Deikprc 306-2OE: 25E 4MB J l : 3645-(Kif $238 

Detkpro 386/33/331; 486^5; 33L;50L; Systernpro 

2MB I I 5 |44-Wt $ 108 
0MB If656F-001 $378 
32MB 1165#0^OI$I45S 
S^temproL Desk pro 6 Sxf 

EXP BRD W/2MB I F 6569-001 $3*8 
Compaq "W 2-64MB 129I6D4>0I $180 

Deikpra 286N: 386N; 3865X^0:20N, Portable 486e. 
Deikpro M , Systempra LT Series 129160-001, Pro 
SiRd* IM& 118680-001 $49 

2MB 118689,001 $S4 

4MB 11 £890-001 SI68 
SMB 126877-001 $340 
fata* 3/25 *152 141730-001 $86 

8MB M I 742-001 $310 
Krollria 4/25si, 4/3 3, 4/S02M6 Modttle 1 41 683-00 1 *94 

4MB Module 141604 001 $170 
RMB Module HI605-001 *330 
mmfovSty* l&MB H9320-0OI $604 

32MB 1491474381$ I S24 
CkitPrti 5''60, 5/66M BMB 149911-001 $300 

Preslpila PC Scrvar, 48&/33.'66 8MB 141685-001 $348 
16MB 149330-001 $648 
32ME 149147-001 $1490 
1 6MB 149949-OS? 1 $698 
32MB 1499 12-001 $1398 
61M& 1 499 1 1-00 1 $2698 
110MB I 49914-001 $5600 

>£) h SVot^hDoSl 

4MB $188 

BMB $258 

16MB $698 

2MB 139497-MS 598 
4MB 139490 001 5174 
BMB 139499-001 $3 IB 
4M8 1 46520-00 1 $170 
BMB 146521-001 $330 
I6M& H6S32-OOJ $718 
IMB 1 10335-001 $75 

4MB 1 '10237-001 5110 
1MB 1 16303 001 $79 
2MB I!8304-001 $100 
4MB 1 1B30S.001 $198 
1M8 1 170S P -001 $79 
2MB 1 1708 F-002 $99 
4Mfl I r/tMr-004 $178 
IMB 121175-MI $98 
4MB 121 1254301 $208 
3MB 129769-00 ► $138 
4MB 129769-002 $2&fi 
0M8 129769-003 $388 
I 6MB I 29769-004 (BOB 
4MB 142337-002 $378 
BMB 142337-003 $34S 
16MB 142337-004 *718 
4MB 190532-001 $i08 
0MB 190597-001 *358 


MEMORY PART# 


PRICE 

T1WQ5E/LE/XE 
T IO00 SE/LE/XE 
T2000 / T1000SX 
T2000SXJTI kb LE 


IMB 

2MB 

2M& 

4MB 

0 MB 

2MB 

2 MB 


TI20DXE 
TI 600 

T 2000 SXEfmOOSXm SOO TI B 50 r c 
2MB 
4 M& 


PAE3IIU $29 ■ 
FA83I2U $73 R 
PA8317U 573 '' 
FA8314U *133 
PA83I5U $358 
PAB306U $98 
PA8302U $98 


T240G. T2450, T3600 J,3V 


TlfttO 
T3100 E 
72 100 5X 



4MB 
SMB 
16MB 
2M& 
2MB 
214& 
4I4B 
2MB 
4 MB 
2MB 
4MB 
3MB 
2 MB 
; 4MB 
6MB 
16MB- 
4MPI 


Prcdgiiia 5''60 
Pttsllam 100 5/60 
Ppsllani 2000 4/30, Vt& 
Prd bn14000 4/50.5/66 


Centura 120.12$. C 


[6MB 

T44O0 SX. SXC, T6400 SXC, DXC 

2M& 


PA2000U 
PA2DOIU 
PA2000U 
PA2D19U 
PA2020U 
PA2023U 
PA7I35E 
PAB34LU 
PA03&8U 
PA&3I0U 
PA03O7U 
PA03Q9U 
PA&31BU 
PA83I9U 
PA7137U 
PA2006U 
PA2O07U 
PA2008U 
PA2009U 
PA20I9V 
PA2O20V 
PA2021V 


378 

$198 

$358 

$218 J 

$398 
$790 J 
$138 1 
$108 
5108 
$180 
$118 
5190 
*100 
$190 
$104 
$110 

$330. ■ 
$250 ' 
$690 ■ 

$110 

$399 • 

$758 1 


Cdfttur* 4/J5CX 


Lk tn&lO. 25.15C 


LTE Dm 466715C 


T4500, T4600. H900C 
( J.3VOLT5> T47O0 

T5I0O 

TS'»(TO2 WCmiMO/TM&Q 


MODEL 

Ater Nett? (AH WJdeli) 

Ap/ale | Call) 

Canon 406 

AH icn rt 
Dell 3201V, 212N 
NllS r Ml.20 
Pell UditJda 

Dot Notebook 425/433 

Epaeiii Aulon Note 


PA2003U $12S 
4MD PA2004U JI9B 
SMB PA20O5U $3SB 
r6MB PA201EX/ $698 
32 MB $1*48 

4M-B PA2017U $J98 


8MB 

I6M& 

2MB 

2MB 

0MB 


FAHH 3U $383 
PA2014U $053 
PAB30IU $94 


PA0XmJ'$ld4 : H 
PAB3J3U *418 | 


pH 

1®^' 

iiSp 

WM¥"> 

MEMORY PART#PRICE 

4MB 

$230 

0MB 

*438 

4MB 

*230 

0MB 

$418 

2MB 

*90 

4MB 

$198 

16MB 

$690 

4MB 

$190 

16MB 

$790 

2MB 

5122 

+MB 

$218 

1 2MB 

00160 $98 

4MB 

$188 


Gauway.liJOO 486 


I6M& 

4MB 


$<475 

$180 


I 


MODULE 
Canon LflPt, 

4 lb A 4+ 

Canoh l.flP-430 
Epion Action Lanet- 

ft, aooo 

Spadn * 6000 and 
mjny more 
Epion Action 
Lwet 1000$ IS00 
FuJruU 7100 
ft 77D0 

HP Deskrar 500. 
&G0C. SJQ, 5S0C 
and 560 
HP 2. 2D 
HP 3, 3D, it. 2P. 

1P+ 

HP LaserJet 4. 3SI, 
XL300. i2QQC 
IBM Laser 4019, 
40l9Ef3JMB) 

IBM Laser +024 
NEC 90, 290 
NEC 95 
OXI 400$60 
Packard Ml P69500 
Panasonic 44 J 0/44 JO 
Panasonic 4+2CV44S0 
Panaaeinlc 4+SO 
Panasonic 4400/5400 
QMS 410 

Tcwba Page Laser 6 
Tl XUPS17/PS35 


NO RiTAIl. VrtLL CALLS Qt4V 
TlftMti SHIPPING! UPS iMlru WJZl ilia, pt vu ,« 

NET 30 on ipfincwjl COO 3dd |S M ;Cnhliir •. chitckj CbMCITIO-HSi Mi AwUKSIry: Hr# t.n 
M do^t • WARRANTY REPLACEMENT ONLT. ALL PRICES FINAL. PRICES SUBjECr TO CHAN« Nr*. 
iNsr rvpEcnvB Ca.Y. 4B K Mi. JB7. 2*7. S^. srr indamarta (if h id Cqrp, 


$110 *164 
$128 


$199 $279 


$30 (256X) 


5114 *164 

595 *155 

$104 
538 

sse 

$115 
$110 
5110 
$98 
$129 

$119 *159 $249 

$99 $168 

$44 *90 





I6M& 

$781 



HP Oruvnlhtick 

2MB 

$96 




4MB 

$3W 

IMS 

4MB 5MB flMB 

fTikWd M, Mi(Muaa. MiCiuLta, 

IMB 

M/A *10S 




4 MB 

N/A *193 

*223 


Parti aortic CF 170.170/370 

IMB 

CF-BA16S $64 


^rasunic CP50O Y2IP, V4l 

4MB 

*2>3 

$198 

*268 

5WF11N& ISM*ZEDS 

16M0 *896 

2MB M0C-NBMEM2 *9& 

*193 


SHARP PC-7700, 7750 

4M& 

$190 


SIM.B650. B660 

(6MB 

$690 

$188 

*399 

SHARP PC850I 

2M8 

5108 


Tl Travel Matt 2000 

(MB 

2568034-0011 $80 



Tl fraviliraic JOOflBC; WlNSX 
Tl Tray«imate 4000. 

2MB 

2566996-0001 $94 



WINDX/25 SX'16. 5X25. 

+MB 

258(265-001 (iS0 

*164 


UX2/50. DX1/40 

18MB 

AVAILABLE $< 298 


CACHE HEHORY 


$208 

*174 

*17$ 

*198 



lifts. 

I$m 

20rti 

25ni 

8KXB 


5.95 

5.75 

545 

64al 


10.95 

7.05 

695 

64x4 


jo.m 

7.95 

695 

16x4 


695 

6.45 

£.95 

12Bx8 


54.00 

34.00 

27.00 


ruAjiidfhk. Pin-ctti.*o ftMiM F 

Nn rafuwir tit t«Nii;ei iNar 
pnrp #*ji rer lajttw^trieni* tVsilswirkt 
SERVING YOU fOR mAPi 



684 Wells Road 
DcmJder City, NV 
89005 


Circle 190 on Inquiry Card. 























































With the backpack quad-speed 
CD-ROM drive, you're one cable 
connection away from a world of 
multimedia business advantages: 
Plug it into your PC parallel port 
to access a universe of CD-ROM 
titles. Take it with you for portable 
data retrieval. Or share ft with 
other PCs, 



MicroScdutlans 

Call Toll Free-800.295.1214 


No compatibility problems with 
virtually any IBM-compatible PC—- 
Windows, DOS or OS/2. No 
taking your PC apart to install this 
quad-speed drive. Just plug it into 
your PC printer port—plug your 
printer into the backpack, A simple 
solution from the backpack family 
of tape, diskette and hard drives. 


PLEASE COME SEE US AT COMDEX SPRING, ATLANTA, GA BOOTH #41B 

1 32 W. Lincoln Hwy. DeKdb, Illinois 60115 * Telephone 815.756.3411 * FAX 815.756.2928 

Circle 191 on Inquiry Card (RESELLERS: 192), 







FOR MEMORY! 

ALL~YOU NEED TO KNOW IS THE NAME OF"yOUR PCI "J 

Our upgrade experts have detail ed configuration information on thousands of computers and printers* from the i 
oldest to the latest mode is. We provide you with an "Easy Upgrade" by providing you with the following information: | 
1* Your System Memory Features %* How Much Memory You Really Meed 3. Memory Products Available for Your System 
4* The Most Cost Effective Upgrade Path for Your System 5. Your Systems Minimum and Maximum Memory Capabilities 

First Source International takes the confusion out of your memory purchase. 

Take advantage of our service and the savings! 


PERSONAL COMPUTER MEMORY 
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STANDARD SIMMS “ttoj 

30-PIN 
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4x9-70ns (4MB).*126' 
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Cali the Upgrade Experts 

ORDER TODAY! 800 - 542-9866 


Circle 187 on Inquiry Card (RESELLERS: 188) 



WE SET THE 
STANDARD! 

A 100% GUARANTEED 

Memory Guaranteed -100% 
Compatible in form* fit & fund ion 

^LIFETIME WARRANTY 

On aO Paragon Memory products 

A* EASY TO INSTALL 

All products user insuElabJe, 
installation instrueiiems included 
with most memory products 

^FREE SUPPORT 

Free technical support & direct dial 

lines fur immediate response 

^SPECIAL PRICING 

Government & educational pricing, 
special volume pricing 

^plus ... 

Overnight delivery available 
No surcharge on credit cards 
Girporate PO's, APO/FHYs welcome 

WHY SETTLE 
FOR LESS! 





Mtnuby - Friday * 7am - 5pm, PST 
SiitimlHy, Sam - 3pm (mimtmfyj 


MAIL DR WAX ORDERS TO: 

(7l4> 448-7750 * FAX: (714) 44B-77&0 
Compua^ Address: 75151,2421 
Fiisi Source International 
7 Journey * Aliso Viefo, California 92656 










































































Mcmsofl 


SciTech 


SOFTWA 


FOR SCIE 



POWERSTATION32 


MICROSOFT FORTRAN 
POWERSTATION 



Develop & run Fortran programs of virtually any size 
& complexity with Microsoft FORTRAN PowerStation 
family of 32-bit development systems! Migrate 
Fortran code from other platforms with little or no 
modification! Get unparalleled price/performance! 


Save time in code development and maintenance using the Windows integrated 
development environment. Call NOW to order or request a FREE Test Drive Kit! 

DOS & Windows price.$339 

Windows NT price.$519 


MAPLE V 



Mathematical (numeric, symbolic, graphi¬ 
cal) computation system with extensive pro¬ 
gramming facilities, more than 2,500 func¬ 
tions, 2D/3D color graphics and animation. 
Displays and prints in standard math nota¬ 
tion. Used world wide by engineers, scien¬ 
tists and mathematicians. Includes math 
coprocessor support. 


DOS, Mac, Windows price .$549 

UNIX price .$1,195 




JMP®3.1 

Statistical Discovery Software 
from SAS Institute, Inc. 

Statistics is not just data reduction and analysis, it's 
data discovery. JMP's unique graphical approach to 
statistics allows you to see your data from many dif¬ 
ferent perspectives quickly, easily. JMP's ever-growing 
list of statistical features includes: extensive linear and 


nonlinear model fitting, including regression, ANOVA, MANOVA, and random effects 
models. Statistical quality control analysis, extensive survival analysis, and exclusive 
integrated design of experiments. Available for Windows 2nd Quarter 95 — CaH. 
Mac (Power Macintosh & 68K) .$649 


Question 


Easy-to-use survey software for Windows 
that makes it easy to design, administer 
and analyze survey data. Questionnaire 
design automatically creates validated 
data entry screens. Includes comprehen¬ 


sive descriptive and multivariate statistics including correspondence analysis, 
t tests, multiple regression and easy-to-customize graphics. Lexical analysis lets 
you process open-ended questions. Disponible en version franca’ise. 

Windows price .$595 


MICROSOFT* IMSL* 

MATH & STATS LIBRARIES 


Complement Microsoft FORTRAN PowerStation with 
Microsoft IMSL mathematical and statistical 
libraries! Seamless interface with FORTRAN 
PowerStation allows you to port Fortran code devel¬ 
oped on other platforms — including calls to the 


IMSL libraries — to the PC 1,000 precoded, tested, robust routines. Reduce 
application development time by using the extensive online Help. 

DOS & Windows price.$495 

Windows NT price.$495 


Mathcad PLUS 5.0 

Solve mathematical calculations in a live and 
interactive environment. Type equations right 
on the screen, add an V sign, and Mathcad 
solves instantly. The solutions are "live." 
Change any factor or equation and Mathcad 
PIUS 5.0 automatically recalculates. Mathcad 
PUIS lets you convey ideas without rewriting. 


And incorporate text and graphics with your real math notation for meaning¬ 
ful and impressive documents. 

Windows price .$295 


CS ChemDraw 


Specialized tools for drawing chemi¬ 
cal structures as well as powerful 
general-purpose drawing and text 
tools. You can organize ChemDraw 
structures with Chemfinder or trans¬ 
fer them to Chem3D for molecular 
modeling. 


Win, Mac price . 
Academic price 
Student price .. 


.$399 

.CALL 

..$99 


To order or for more information call 

1.800.622.3345 

ask for our free 116-page catalog with 
more than 1,850 products! 


See us on the Internet! 

Our URL is http://www.scitechint.com/sciteeh/ 


_ Srifcdi Intemofonol, Inc. 2525 N. BsJon Awnue, Chrogo, IL 60647-2003 
SClTedt Tel 312.486.9191, Fax 312.486.9234 
— Resellers coll 1.800.6224320 for o ConWenlial Reseller Price list 


SCIENTIFIC, 
ENGINEER 


& TECHNICAL 
SOFTWARE 


IS OUR 


SPECIALTY. 


GET EXPERT 
TECHNICAL 
SUPPORT 


BEFORE YOU 
BUY. 


CALL FOR 
MORE INF 
MATION & 
FREE DEMO 
DISKS. 



EXCELLENT 
SERVICE IS 
OUR MOST 
IMPORTANT 
GOAL. 






GET 

PERSONAL 
ATTENTION 
EACH TIME 
YOU CALL. 


$m 


Circle 202 on Inquiry Card. 
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Micro International 7600 Notet*. 




The fastest notebook in the world. 



(Again). 


But that's just the 
beginning of what 
you get for only 

$ 3300 . 


Brilliant 10.3" Dual-scan 
Passive Matrix Color 
screen (Active Matrix 
also available). 


Mic in / Speaker / 
Headphone out jacks 

3.5" floppy drive 


19mm trackball in 
just the right spot 


Dependable 
NiMH Battery 


Built-in multimedia speaker 
for the built-in soundblaster 
compatible 16-bit soundcard! 


Two type II PCMCIA card 
slots (equal to 1 type 3) 


340mb removable local bus 
HD (up to 8lOmb available) ^ 


8mb RAM (up to 40mb using 
user-upgradeable modules) 
and 256K L2 cache! 


focus on service and support since 1984! 

We give you free lifetime toll-free tech support. We preload the latest versions of DOS 
and Windows for Workgroups, including all video, sound, and PCMCIA cdrd utilities. Our 
1 Year Parts and Labor Warranty includes our outstanding 48 hour warranty service 
turnaround time, proving that we understand how you depend on our products. Our 
30-day money back guarantee is pretty simple: you get a refund if you're not satisfied 
for any reason. Our RealHelp disk included with every notebook allows us to service 
your technical configuration files by remote access. Our 48-hour-i- extensive burn-in 
and testing period on every single notebook, before it leaves our facility, ensures an 
absolute minimum of failures in your notebook. Anything less is just not mint! 

* Shipping charges will be withheld from any refund, along with 2% of invoice total on any credit card orders. 


Micro International, 10850 Seaboard Loop. Houston, Texas 77099. Top quality service and support since 1984! 
Full information (including specifications, all options & prices) available by fax or mail on request. 
Fax (713) 495-7791 Hours: 8-6 Monday-Friday. Call today toll free: 

'Pentium is a registered trademark of Intel Corporation. 

1 - 800 - 967-5667 

Circle 199 on Inquiry Card. 

















k Limited Time Offer: ^ 
Get EAGLE 16-bit version for: 


Including Layout, Schemata 
and Autorouter Module 


New Version! 


EAGLE 3.0 

AUTOMATED PCB DESIGN 


Soaring 32-Bit 
Performance. 


Down-to-Earth 
Pricing: 


EAGLE 3.0: 


Layout Editor (32 bit) 

S499 

Schematic Module (32 bit) 

$599 

Autorouter Module (32 bit) 

$799 

Technical Support 

FREE 

Complete Program 

$1,897 

Demo with Original Manual 

$12 

16-bit Version Still Available 



Finally! High-flying 
PCB design automation 
without sky-high prices for program 
modules, technical support, and 
maintenance! 

With EAGLE 3.0 you get 32-bit power and all the functions you 
need in a single, affordable program. It includes schematic 
capture, layout editor, 100% autorouter, DRC, ERC, drivers, 
and libraries—plus copper pouring. There are no hidden fees 
or charges for maintenance and support. We'll even supply a 
conversion program that lets you transfer your current 
program's netlists into EAGLE's layout editor. 

Install EAGLE 3.0 on a 386 or higher and you'll be productive 
from day one — because we've also eliminated the complexity 
that makes competitive programs so frustrating and 
time-consuming. 


Call for a FREE INFO 
DISK today, and 
discover why EAGLE 
3.0 is a value that 
soars above the rest. 

800-858-8355 


13 CacISoFL 


Cad Soft Computer, tnc,, 801 S. Federal Highway, 
Delray Beach r FL 33483 
FAX (407) 274-8218, Hotline (407) 274-8355 


Ait product nam&s m trademarks ul ttieir respective organizations 


In Germany: FAX: +49 8635 920 


Circle 200 on Inquiry Card. 






















This symbol identifies energy-efficient 
computers that save you money and reduce 
air pollution by "powering down" when not in use. 


Over 2000 computers, monitors and 
printers have earned the right to bear the 
Environmental Protection Agency’s Energy 
Star 5 " logo. These computers are so smart, 
they go to sleep when not in use and wake 
up with a simple touch of the keyboard or 
mouse. Energy Star 51 " Computers don’t cost 


any extra, will save money on your energy 
bill, and prevent pollution from electricity 
generation. Be part of the solution and 
look for this logo when you make your 
next computer purchase. To receive a list 
of available products call the Energy Star 5 '" 
Hotline at 202 775-6650. 
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SYSTEMS & EM€|i'J©UREi 



MULTIPLE DRIVE COMPUTER SYSTEMS AND ENCLOSURES 

♦ Computers available with '386. '486, or Pentium processors 

♦ 8 or 12 slots for Motherboards or passive backplanes 

♦ All drive bays are shock mounted 

♦ Accomodates full height & full length cards 

♦ Card retainer to firmly hold plug-in cards 

♦ 250W power supply w/ front panel on/off switch 

♦ Front panel keylock/reset switches & LED status displays 

DC 24V and 48V power supplies available for systems & enclosures 








Recortec 

17 “w.travga 

toonrroR 


SYSTEMS WITH 9" MONO & lO" SVGA COLOR MONITORS 


♦ Computers available with ’386, '486, or Pentium processors 

♦ 8 or 12 slots for motherboards or passive backplanes 

♦ Shock Mounted cage for three half-height front panel drives 

♦ Internal hard drive bracket holds two half-height drives 

♦ 9” MONO or 10” SVGA color monitors with front panel controls 

♦ 250W power supply with front panel ON/OFF switch 

♦ Front panel keylock/reset switches and LED status displays 


EEL 


Available in both 20" and 24” deep models 


RACK MOUNT PRINTER 


RACK MOUNT KEYBOARDS AND ENCLOSURES 


♦ Vertical rack mount or desktop 

♦ Sealed membrane 101 keys 

♦ Selectable on/off audible tone 

♦ XT or AT operation 


♦ 101 K7B with mouse holder 

♦ Full travel (4mm) keys 

♦ Optional protective cover 


♦ Standard 101 keyboard enclosure 

♦ Storage space for K/B and mouse 

♦ Slides for rack included 


Call us for UniMod™ combinations and quotes 


♦ 9“ MONO & 10” SVGA color monitors 

♦ Tinted Lexan shield for screen protection 

♦ Power, Contrast & Brightness controls in front 


♦ 14" SVGA & Multi-Sync color monitors 

♦ Automatic degaussing 

♦ Standard 15-pin input connector 


■ Microline 184T dot matrix printer 

► IBM compatible graphics characters 

► All operator controls easily accessible 

► Large storage for roll or fanfold paper 

► Standard IBM parallel printer interface 

► Serial printer interface also available 

► Slides, power & signal cables included 




UniMod™ MODULAR COMPUTER SYSTEMS 

♦ Independent self-contained 4 or 8 slot computer modules 

♦ Individual module power supply and filtered cooling fan 

♦ Available with '386 or '486 CPU’s & various memory & hard drive sizes 

♦ 7" TTL Mono or 7" VGA color or mono monitors available for further flexibility 

♦ Multiple configurations can be combined in 7 inches of vertical rack space 

♦ Available with either AC or DC power supplies 


RACK MOUNT MONITORS 


♦ 17" Ultra VGA 0.26 dot pitch color monitor 

♦ Microprocessor controlled digital adjustments 

♦ Energy-Star & MPR-II compliant 


V 


Call us for quotes on custom rack mount systems! 
Ask us about Passive Backplanes and open-frame monitors! 


RECORTEC, INC. 

1290 Lawrence Station Road, Sunnyvale CA 94089 
Tel: (408) 734-1290 Fax: (408) 734-2140 


RACKFAX™ 
(408) 734-9374 

Fax-On-Demand System 


800 - 729*7654 

Call for free catalog 



Circle 196 on inquiry Card. 
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WE WILL TRY TO MATCH OR BEAT ANY ADVERTISED PRICE. CALL FOR LATEST PRICING!! 


WE ACCEPT POS 
FROM QUALIFIED FIRMS 


o r y 


SECURITY WILL CALL WINDOW NOW OPEN! 
NO SURCHARGE FOR MC, VISA AE & DISCOVER 


CACHE MEMORY 


12NS 

13.00 


600 

800 

14.50 

900 


Individual D-RAM ChipsHlNTEL Math Chips 


I fflP - 

5»S: 


685 8 45 5 » 416 


125 8.75 (50 SB 


8087-2 
8087 1 
80287-Xl 
80387-16 OX 
80387-20 DX 
80387-DX (Does All) 

80487-SX (Does All) 

Intel SX (Does Al) 

Intel SL Mobil 

Intel 16SX 39.00 

Intel 20SX 49 00 

lowest price on Intel overdrive chips 


39 00 
45.00 
79 00 
49 00 
39 00 
44 00 
74 00 
229 00 
6900 
8900 


AMBRA 


4^716 Meg 175 001369 001599 DO 

I - !i Mr-.; 109 00 208 XY448 X) 

44/11 14 (tag I88.00Q49JXW66.0M579 DO 

4716 Meg 189.00489.00 

m Meg 89.007319.00 

4/8/16 - 


CYRIX DRx 2 386 to 486 Upgrade 

Clock Doubler 



• Compatible «f» DOS. Windows. 3:X. 08413 and 2.1 

• Uses Industry standard math chip 

• Easy to Wistall—about 15 rntnuess 


CX486 DRx J -25/50 .229 00 

CX486 DRx>-33/66 279 00 

CX486 SRX2 25/50—.229.00 


DIMM MODULES 


SIMM MODULES (Add $5.00 for SIPP) 


256 * 9 

iMcgx 9 (3 chip) 
IMegx 9 (9 chip) 
4Megx 9 
16Meo x 9 (9 chip) 


10.00 9.00 8 00 

48 00 45 00 42 00 40 00 

49 00 46 00 43 00 41 00 38 00 

154.00 149 00 139 00 

88900 


mkn 


72 PIN SIMMS (EISA) 


- s 


CYRIX FASMATH PROCESSOR 




63087 40MH/ 79 00 83D87-33MH/ 49 08 83S87-2SSX V» ■ 40 0 

R3S87-33SX - 85 00 PC Week'" rated #1 over Ml malh cle 

5 Year Warranty • 'All Downward CompnUb!a ' 


j AST MEMORY 

\ 

MODEL 

Beam LC S«*v Iran MT. Bum Ml 

Mil AemMiqi Pro OXSd SX2S 

i 

S&Hh 

AST PARI * 

500817 -DM [ u 

, , jt ( j | 

1 

Ptsnima LX Pm. WMSd *"0)1 Piw 


■ 

951OU 

Pnmnss 4133,4l33S.4r59d.4WM 

Pnmrm M1E4*3,4.«d P«0 

IWlutUn G V Stilts Server 

Fernet Prerwien 1-33 «3 iTO. 4-50d 4«d 

(Meg 

IS Msg 

n 

IMeg 

ill! 

SOD 710 001 

si 

n«i» 

TO 


3,48633 4MSX/70 

48625 M6T3 4B6.1HP 4S6SX/20 
Pietniun 5E4/21 
Pentium SE 4*9,4, 56d PiBO 
Pntn 386*11 3*6 S*iB Prm* IIMteX ?0 3I&-2S 
PttmuM GX P/». P/tCQ 


8MsjXe 

4Mm 5W710-0S 

_. KUMfiNeoKf 5015*6-001/581! 

S2Ms*Kirt4M»jK« 501567-001*41! 


1 64 pei 
'586 0)1 


m 


ZENITH MEMORY MODULES 


MODEL AMI UPGRADED 

Z386733, 25. 20. 331 IMeg 

Z386/33, 25. 20. 33E. 486/25E 4Mog 

Z386SX 2Meg 


AST PART • PRICE 

ZA3800M 59 00 

ZA mom 180 00 

Z-606-1 modules 11900 


■ 


MAGNAVOX 


" E *lfc5XJ.?A« D * 


BOCA AT PLUS 


16 BIT MEMORY BD. FOR 286. 386 AT • 0K-8Meg Bd 4 0 LIM Compal. • New b 
Yi. Warr. Convent., Exprul & Extrvj Memory * Supports DOS. OS/2. LIM/TMS & 
EEMS • Versatile Split Memory Addressing * Operates w/CPU Speeds to 33 MH; • 
Supports Desqvww, Multitask operations • Bd made bf Boca Research. AT plus 

01-$84 BO 2Meg-$159.00 4Meg-$239 00 8Meg-$399 00 


r 


BOCA XT 8 BIT BUS 


• Expanded memory for XT • Lim 4 0 compat 0-?Meg • Uses 256x1-100 

0-K-$99.00 IMeg $189.00 2Meg - $229.00 


IBM P/S2 32BIT EXPANSION BD 


CHANGE YOUR 286 TO A 486 


TOSHIBA LAPTOP MEMORY 


DcuWmn |2S/50or 33*6).1< 
• Snsfy RepUces e*aDng 286 


5ISS! TSOf I 



IBM PS/1, PS/2 MEMORY MODULES 


2S-28«i M MW 80 

80-111.311 121,321 »' 161 

^'.W^l.^jll.80311 

ks 6S§. X Stition 130. J5SX Ws 40SX 
70-421. 4-61.8-21,861.35SX.3SLS, 40SX Vil Pi 325T 


55SX. 55LS, 65SX, 40SX 35SX 35LS 
PiSl-288 

r si I mums m 

FVS1 6 P7Sli366SX.Mod* 2121 

PSi Expert ContutoV. Wiloe 

Verne Point Pedorrrurw PC Server 4*6 

Vsnje Poinl Performance “C Server 4.66 

l/eue Point Pertormenc* PC Server 4.66 

Vttje Pwnt PertotTrant*. PC Server 4.66 

56.57. 5 7SX.90 95. P- 75. S7SLC 

VUue Potto 774860X2 486SX. SVR <5 

57SX. 90 95. P-75 . 57SLC. 56. 56SIX, P/SI. 386SX, 

486SxsvRK 


*20«JSXt.??Xt5»,riJTO. 1150. C iwt} 
T 2tCOSX{j2200SliT1100.1350. C 4Meg 

•7xas»:f.7McsxT lain um c IMeg 
T4MQ8X.aC1M0.raM8 ■ 

T4400SX, SXC T64C0, T66O0 
14400SX.»Cteecn T66O0 


AMT UPGRADED 


MANU PART* 

•you 

PC-PA2001U 139 00 

PC-PA2002U 359 CO 


78X8855(128?/ 

MPan ftMeg 

67F9977/98G7199 (4 
1067035151?K) 


92G7201.7303131 [4Meg| 
738313! nsnu M 
BGHR2/B67204 •.Mr. 
92G7205 (32M>g) 


64S0129*2G7428(8Megi 35SX40. H 

6450)309207202(8Meg| 56.47.57SX. 8195,P-75 ! 

I 1/306 (4MefliCU485 95^'^S'^ 

WSk«, MT*'"—' 


6451159 rtMginx 
9267J09»S7?0|tl 


IBM NOTEBOOK & LAPTOP MEMORY 


M Ml 

S St 

M-Mtoi 

M(1«Msg) 


eieioM i4w*qi 
unoniaueg- 
Hill 13 |14Alej| 


an ooo 

7*1001 .. 
two O'M 


B ",GMtg«.Ail 

71 iMnjl 


Ttinkced 790 C, 700. C. 730. C CU7SX 
lr>M9W TV) C. 700, CfMC, CV57SX 

Mom EM c 

TMMW 755 340 JS6 340450 
IkMtoed 755.3(0 355 340.450 
Tbrfcprt 755 360. 355.340 450 
1MWee5H.510CS uaveei 
1Nmp(0 5» 510CS(J3vofl| 
rnmpee M0CS(il voei 
LX40. KUSX PS Mete 

LX40 N33SX. PS Mote. Iked 350.350c. PS Men 425 
LX40 K33SX. P5 Mi» 

TMteWTSO , 75. ifc. fcs 
ThnepM 7W DowiMedUe 
T)rn*pe0755 

TMh«ped350 JiOc PStM> 4?5 


1SS3 


COMPAQ MEMORY MODULES 


DtikPro 386*3.386*31. 
44675 446/J3L 
«*50L Swlern Pro 
Dawn M iii 486/331 
DtsePto 386/23. 386*0 

DtsEPro 3865 1RMH; 


tsLtpBO 

ro38fr16 


OcskProTM 

0eskPraS60.5i66M.5MM * 
ProewttSAO 
Prelum 1005/60 
Proturn 2000 4*0 5*6 
- i • •• 

Probnee 386 3/25S. 1*525 


Probnea 4M A?5S. 4*3 4«. 4*6 COS 


IMeg Exp Bd 
4Megfx(iBd 
Mn Moduli 

4A5f() Module 
Hbg Mndub 
2Mtg Madub 
4 M«ij Module 
4Mtu Module 
l64Mm 
UAefl kit 
4AA» U KH 
1-2MeoLtpBd 

ni! 


SB 


CMPQ PARI # 

115144-001 
116561-001 
I1M 07! 

I-.-.LIM 

113131-001 

113137-001 

ran 

113634-001 

113646-001 

112534-001 


US* 


tOBO’O-OOl 
113012-001 
148811 B81 


149812 881 
148813 N 

'44^1.1 

M17384M 
141742-001 
141683-001 
141684-001 
141685 00! 
(41885 ‘ 
148888 ' • 
149147001 


COMPAQ LAPTOPS & NOTEBOOKS 



LT&786 

ITE/388S/20 

LTE LITE/20 25.25C 

ITE LITE/20. 25. 25C 

LTE LITE/20,25.2SC 

LTE LITE 425C/33025E/25L 

LTE LITE 425C*3C*SE/29L 

LTE LITE 425C/33C/2SE/25L 

51T786 

i am 

SIT/386 

Concerto. ITE Elbe 


SMeg Moduli 
16Mtg Moduli 
4Meg Moduli 


117081003 

121125008 

129769008 

188288 - 

129789004 

14233/002 

14082 ■ 

14333 IM 

110237001 

116304001 

11B305001 

144700001 

144790008 

144790003 

139497001 


17906 
709 00 
209 00 
389 00 
766 00 
189 00 
32900 
63900 
199 00 
109 00 
21900 
189 00 
369 00 
699 00 
B9 00 
189 00 
33900 


S HAM Cattle IMEG 
5 RAM Cairts 2MEG 
28 8.78 8 nau hi* Mortem 
14.4I»'I4.400 Moarni 

Read writer Card (15A Srall 
Uin flhernet Comba 
Ettwrnat 110 Base T) 
Eltwrnet (Coen) 


C«i Type dll 05 Mg Hart Owe 
189 lypefll 130 Mg Krini Orwe 
169 lypa ill 170 Mg Haid Drvi 


FLASH MEMORY 2 5Meg-219O0 5Mfg-299.0O 10M«(HS9 00 20Meg-749 0Q 


LASER PRINTER MEMORY UPGRADES 


» » « » f f If « 

- " 99 - - 1® - • 36 16 1249 

- t» 219 ------- - 

' 89 " 209 ' ^ 32? 1 ^ ^ - '" i 

: §9 : : : Wr : [ ^.stockJ 

- - nr - -nr - can - - - 

J - * 


Contiei 4/25.4/25C. 4.25CX 
Aero 4/25,4/331 


146521 001 
146531 001 
188881081 
190567-001 


18900 
33" n 
69900 
18400 
35900 


_ __ARO. AMEX VGA OR OtSCOICP IW’CHISE OflOEBS ACCEPTEDiROM W 

rum 290S. OCrrfflWRKI * etSIllunOMS CWcmi wWn rn tStan tn teumm mtrt or ordne 
i t wUki le i 70% -niir.mg be iMr-o-, dipt ner waled it taerm j «b Ktttf memtonut 
td vu UPS >m AW 7PC erdtri rn Wo na Cmeraen rt espiand to ray unUnu od rm«r 
rheraa 4 toknoi wi w unM urn thews wrttad ter benMim m 90RRV, NO RETubDS ATtEa 30 GAvs - 
EXDUWGES ONLY H you rsoM OrtKOn mtntonStai « ui e a orty—m retorrn Wt s am UC. VISA 
tmmm H pnpM ivden purAeu ordstt. mn flranin COO itathen rraoil emirs u«A A easNMt cinon 
>wrj Uioed to UPS fHlX m«t to ggnsd W 

• AU wShcTjaw mht n me fop ntmen on v - mm# awtii Mo go - ao rwjros «SHffiui 


I 0-i6Meg, Ext-Expnd. Memory Bd tor P/S2 70, 80.90. Lim 4.0 
OMeg 2Mcg 4 Meg 8Meg 

$139.00 $238.00 $319.00 $499.1 


PS/2 MCA 0-8MEG EXPANSION BD 


1 0-BMeg Extended and/or Expanded Memory for all IBM 
P/S2 Models 50. 502. 60. 5&X. 65SX. 16 Bit, 4 0 LIM' 
OK -119.08 2Meg -199.00 -IMeg -283.00 8Meg 



- 429 - - 


H.P. COMPATIBLE FONT CARTRIDGE 


310-539-0019 
FAX: 310-539-5844 


Prices & Availability 
Subject to Change 
Without Notice 


CUSTOMER SERVICE & TECHNICAL: OPEN M-F, ±4 PST 
All products brand new & guaranteed • We buy excess inventory 

Trjdem/is Are registered with their respective companies. 

(TOT it ^ 

t?\ / . " 

22825 Lockness Avenue • Torrance, CA 90501 

1-800-433-3726 “it 8 - *°° a T- pm - PST 

(US and Canada) --- -- 



: : 8 : Efl E E i : 
■ ? I8 E E» : 


119 169 739 


: - 11 : 
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R COOES Bar Code Reader Fonts.... 

*KJET SOLUTION lor 0kJ1 500 & Plus 92 Fonts. 4 5 pt-30 pi 
4019. 4619C. FONT CARTRIDGE 204 Fonts. Turbo Card 
BO 25 Comparable to Pacific Data's 25 CARTRIDGES IN ONE''- 143 


9900 
99 00 
105.00 


TURBOSCRIPT 1 " 109, toy Scnasti fom* tc *nv ^rnt Sirs up? .179 00 

TAX & FINANCE FOR IBM 4019. 40I9E. 4026 .. 139 00 

TAX & FINANCE CARTRIDGE ... 84 00 

->41 fonts, 11 lypa styles .. :.. .16900 


1985 


NOW OPEN 


PRICES MAY FLUCTUATE. CALL FOR LATEST PRICING!! 
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Defacto RAID 

High-Performance SCSI RAID Systems 


Discover the best RAID price/per¬ 
formance in the industry. Raidtec 
is the affordable, open, SCSI-to- 
SCSI hardware RAID solution for 
complete data protection. Ideal 
for mission critical applications, 
document imaging & multimedia. 
It's time to re-visit the 

:“ i9h ‘ jpii 

storage. Contact 
Raidtec today at 
(404) 664-6066. 




I 

m 

"[ 

liiiii 

Ilf 

111 : 


Fast & Wide SCSI II 
RAID levels 0,1, 10, 3/5 

Programmable RAID Level 
selection 

On-thc-fly hardware parity 
generation eliminates read, 
modify, write back 
performance overhead 

Single ended or differential 
Configurable read & write 
buffers 

• Rackable, 

V stackable 


• Downloadable flash firmware 

• Remote alarms, configuration 
& monitoring 

• Environmental sensor ports 

• "Hot Replaceable" disk drive 
bays & power supplies 

• Single SCSI ID 

• Solid state load sharing power 
subsystem 

• LCD control panel status 
display 




The Standard In Advanced Mass Storage Systems 

Raidtec USA Raidtec EUROPE 

105 Hembree Park I)r.» Suite C Glen Mervyn House • Glanmire 

Roswell, GA 30076 Cork, Ireland 

Tel.: (404)664-6066 Tel.: (353) 21-821454 

FAX: (404) 664-6166 FAX: (353) 21-821654 






laser printer 


Now, Go From Paper To Electronic Forms 

Automatically. 


Introducing TransForm T . M As incredible as it 
sounds, you can now scan your paper forms 
into fully editable, electronic forms in minutes. 
Thanks to its artificial intelligence, TransForm senses boxes 
where data is entered and lets you type into them directly. 
Each form you create with TransForm can be filled or 
merged with variable data, E-mailed and faxed. What's 
more, all your forms can be filled and printed from nearly 


any computer platform. ■ Another benefit: with TransForm, 
you can quickly make changes to forms at any time and 
print out new forms when you need them. No more 
throwing away stacks of obsolete forms! ■ And for 
convenient form storage, our mips FormShuttle™ holds up 
to 200 forms, and plugs right into the cartridge slot of your 
laser printer. Since forms stay printer-resident they'll print 
much faster. ■ Find out more today: 800-898-8560 



Call the mips authorized DocuPrint, Sweden: mips Technologies GmbH, 

dealer near you. 46 - 8-283390 Germany: 49-6127-3845 

Open Systems Solutions, Printline AG, Switzerland: PC:\Forms>lnc., Wisconsin: 

Venezuela: 582-239-6113 411-814-1412 800-786-8827 (619) 679-4070 • Fax (619) 679-4073 


. — Dataline America, Inc. 

IIIIUli ^ 
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J D?T and the "QPf logo' are iggtsfored itidamarks of OfslributK) Ptacesamg TecHnc/omr Corpoiitign All fltfiw trademark are the property of tfi@r respective holder. 


DPT Outperforms Adaptec. 


Powerful PCI 

SCSI Adapters Iran 11 DPT 




-* Price 


-* Upgradahlrty 


-* Compatibility 


MPT beats Adaptec in 
every major category! 


►Wants®/? 

DPT crushes Adaptec in benchmark tests! 


DPT ► - PMZQ24 
Adaptec *AHA-2940 


DPT ► *Add optional hardware cachii 
Adaptec *Non-Upgradable (BUMMER!) 


DPT ► 
Adaptec 


•Complete, mature drivers : 
ell DPT drivers work with 
•Different drivers for the 1740 
2940. (VERY CONFUSING!) 


$395* 

'$429* 



A DPT PCI SCSI Host Adapter is the smart way to tap into the power of PCI. DPT outperforms every major competitor right out of 
the box, and you can add optional hardware caching and MD for even more power and flexibility; So why choose anything else? 

DPT - the smar t choice! 


1 - 800 - 322-4378 

You may be eligible for our ‘ULTIMATE DEAL”- a 50% savings on our frill line of high-performance ISA. EISA, & PCI products! Call today 



Distributed Processing Technology ■ 140 Candace Drive, Maidand. FL 32751 ■ USA ■ Phone (407)830-5522 ■ SalesFax (407)260-6690 ■ FAX (407)260-5366 
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CALL ABOUT 
WINDOWS 95 
VERSION 



Remotely Control PCs over LANs, 
the Internet or Phone Lines with 


REMOTELY POSSIBLE 


P.0 BOX 6888 
HOLLISTON, MA 01746 
TEL: (508) 429*6482 
FAX: (5081429-3179 
EMAIL: sal8S@3V3lan.com 


IN THE U.K. CALL: _ 

HORTON HOUSE, DiTTON STREET 
ILMINSTER. SOMERSET TA19 0BQ 
TEL: 01460 57001 
FAX: 01460 57060 
E MAIL: 75300.255$ 
compuserve.com 


Powerful, Full-Featured, 

Easy to Use and Fast! _ 

Outperforms ReachOut, 
pcAnywhere and Carbon Copy! 

Runs over TCP/IP via Windows 
Sockets, over Netware, 

Netbios, or Windows LANs and 
via modem serial ports! _ 

100% Windows DLL - requires 
no DOSTSR! _ 

Uses less than 200K of 
Windows memory! _ 

Very low RAM and disk 
requirements! _ 

Automatically matches video 
color systems and 
resolutions! 


Microsoft 

Windows 

CoMPAnau 


“Intelligent” Remote Control, File Transfer, 
Chat and Remote Printing - True Windows DLL 
software for all environments! 


REMOTELY POSSIBLE / DIAL - 
for home and travel. Supports over 200 
modems up to 230.4Kbps including V.34, 

PCMCIA and ISDN adapters. NASI, INT14 
and Telebit ACS support. 

Licensed for 2 PCs. $199 

REMOTELY POSSIBLE I LAN - 
supports all networks including Novell, 

Netware, Windows for Workgroups and 
Netbios. Includes one Dial version. 

Competitive licensing starting at $599 (200 
users per site), includes 1 FREE Dial version. 

REMOTELY POSSIBLE I SOCKETS - supports TCP/IP 
via Windows Sockets, works over SLIP, PPP and the Internet. 
Prices start at $298 (1 Host and 1 Viewer); add-on packs available. 



■REMOTELY POSSIBLE screen redraws, program launches and file 
transfers were each simple, speedy and a joy to user 
- Windows Magazine 





INTRODUCTORY OFFER! 

SOCKETS Version only S99 (Save SI99!) 

( 800 ) 441-2281 







Growing Your Software 
Business Can Be Puzzling. 


Piracy Protection 


Pre-Sales 

Evaluations 


Software Rental 


Version 


Watch The Pieces Come Together. 


Complex 

licensing 

Sdiemes 


Introducing The ON 


For Your Software 


Now you can protect your software by 

conttxtBmg the right to use. ^ 

Buttons are microchips packaged in coin-shaped, / ft \ 
stainless steel cans that contain critical 

information to make your 
software run. 


All Buttons contain a unique 64-bit serial number 




DS1420 ID Button': 

Basic security. 

DS1422 UniqueWore Button': 

1K bit of memory 
separated into 4, one-time- 
wrile pages 



DS1425 Multi Button : 

2K bits of RAM can protect 
multiple applications. 

DS1427 Time Button 

4K bits of RAM. along with a 
tamper-pnx)f real time clock. 


Buttons tie together the pieces of your business puzzle. j^> Resellers 

DALLAS Welcome 

SEMICONDUCTOR 

4401 South Beltwood Parkway ♦ Dallas, Texas 75244-3292 ♦ TeL- 214450-8170 ♦ Fax: 214450-3869 
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"It ain't over 'til the fat lady sings". And for makers 
of 15" & 17" monitors for PCs, she's now waiting in 


Tuba II 

NEC 

5FGe 

NEC 

5FGp 

MAG 

DX17F 

VIEWSONIC 

17 

VIEWSONIC 

170 

the wings. 

Dot Pitch (mm) 

0.26 

0.28 

0.28 

0.28 

0.27 

0.28 

Orchestra MultiSystems, Inc. has already won 






favorable reviews for its first 17" display, The Tuba, in 

Maximum Resolution 

1600 

1024 

1280 

1280 

1600 

1280 

PC Magazine ("Budget minded buyers should check 

(Non-Interlaced) 

1&0 

X 

X 

X 

X 

X 

out... Orchestra MultiSystems' The Tuba"— Sept. 27, 


768 

1024 

1024 

1280 

1024 

1994) and CD-ROM Today (Ultimate Upgrade for 
Multi-media/Monitors— Jan. 1995). 

Trapezoidal Control 

YES 

NO 

NO 

NO 

YES 

YES 

Windows-using Tuba owners agree that The Tuba's 
0.26mm dot pitch screen, 1600x1200 non-interlaced 

Tllt/Rotatlon Control 

YES 

YES 

YES 

YES 

YES 

NO 

maximum resolution, micro-processor controls, 
edge-to edge display, Energy Star & MPR-II 

Pincushion Control 

YES 

YES 

YES 

YES 

YES 

YES 

compliance, all with street price of well under $699, 
gives them a high-value big-screen solution. 

Color Balance Control 

YES 

NO 

YES 

NO 

YES 

YES 

Now, with The French Horn II and The Tuba II, 

Color Temperature 

YES 

NO 

NO 

NO 

YES 

YES 

Orchestra is ready to bring down the curtain on other 

Control 







15" and 17" displays. These new performers have all 
the features of The Tuba, plus they add on-screen 
controls for adjustments to the following image 

Microprocessor 

Controls 

YES 

YES 

PARTIAL 

PARTIAL 

YES 

PARTIAL 

characteristics: 

On-screen Controls 

YES 

NO 

NO 

NO 

YES 

YES 

• Pincushion / Barreling • Trapezoid 







• Color Balance (RGB) . Tilt/Rotation 

E.S.P. 

$699 

$1045 

$1175 

S799 

$1045 

$945 


With all of these adjustments available to the Tuba II user, slight image imperfections due to shipping 
or environmental factors are eliminated, virtually assuring total product satisfaction for a suggested list 
price of $699. 

If $699 is still a bit high, or space limitations dictate a smaller monitor, The French Horn II 15" 
model, with the same advanced features as the Tuba II, is available for a suggested list price of $499. 

The French Horn II has a 0.28mm Flat Screen, and will fit into any monitor budget. The Fat Lady is 
singing for us; let Orchestra perform for you. 

For more information on the Tuba II, French Horn II or other Orchestra products, call us at 
(800)237-9988. 



r MultiSystems, Inc. 
Technology In Concert 
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EE JDR Microdevices 

i OlI 1850 SOUTH 10TH STREET, SAN JOSE CA 95112-4108 


Special Prices for 
Byte Buyers! 
Good Through 6/30/95 

To receive these special 
prices, you must mention 
key code HI065 


Expandable Case 


Save precious desktop space or increase your 
system’s capacity with JDR’s system case. This 
configuration is designed to fill your needs now 
and in the future. Choose the larger case for high- 
capacity power systems that require room for 
multiple hard drives, floppy drives, a tape drive, 
CD-ROM, etc. The 

larger size also [— pip ] 

improves air flow 
around your 
valuable cards and 
peripherals, so they 
will operate cooler 
and last longer. The 
upright case is ideal 
for cramped 
desktops, and can 
be placed on the 
floor for additional 
room. 


Dynamic 


-J 


© 


JDR Price Guarantee 

If you purchased any item from 
JDR Microdevices in the last 
30 days and we've lowered 
our price, call us with the 
details and we’ll promptly 
refund the difference 


Microsoft Keyboard 


This split keyboard features a built-in palm rest 
and a sloped, split-key design for less stress to 
your wrists. PC compatible keyboard features new 
graphical Task Manager for Windows 3.1 

*4^ '' 


DUE TO CURRENT MARKET CONDITIONS, 
CALL FOR CURRENT DRAM PRICES! 


Part# 

Size 

Speed 

Type 

Price 

1MX9-80X3 

1MX9 

80ns 

SIMM 

37 95 

SPECIAL FOR BYTE CUSTOMERS ONLY! 



1MX9-60X3 

1M x 9 

60ns 

SIMM 

46.95 

4MX9-80X9 

4M x 9 

80ns 

SIMM 

169.95 

16MX9 70X9 

16M x 9 

70ns 

SIMM 

699.00 

1MX36-70 

1M x 36 

70ns 

SIMM 

184.95 

2MX36-70 

2M x 36 

70ns 

SIMM 

374.95 

4MX36-70 

4M x 36 

70ns 

SIMM 

619.00 


PC to TV Converter Box 


This compact unit ^ 
converts your VGA ^ 
output so that you 
can connect to a 
big-screen TV or 
other NTSC monitor. 

Use it to videotape a 
presentation using your 
VCR, so you can play back 
the presentation without a computer. 
VGA-NTSC ... 


$129 


$129.95 


CASE-175 . $69.95 


.. $89.95 


’Note: Outputs S-video and composite video for use 
with TV or video recorder 


Bulk Diskettes 


Order these preformatted 
3-1/2’ and 5-1/4" floppy 
diskettes in bulk and save! 


Description 

Quantity 

250 50 

MD2D-BULK 

5-1/4' 360Kb DS/DD disks 

.25 ea 

29 ea 

MD2H-BULK 

5-1/4" 1.2Mb DS/HD disks 

.41 ea 

.45 ea 

3.5D-BULK 

3-1/2“ 720Kb DS/DD disks 

.35 ea 

.39 ea 

3.5HD-BULK 

3-1/2* 1.44Mb DS/HD disks 

.39 ea 

.44 ea 


Only available in multiples of 50 or 250 diskettes 


This card 
combines 13 
I/O ports on 
one card to 
maximize the | 
number of 
free slots in your 

system! Four high-speed 16C550-compatible 
serial ports are included along with interfaces 
for 2 IDE and 4 floppy drives, plus 2 parallel and 
one game port. 

MCT-IMS* *...... $169.95 


Upgrade to a new, high-quality, high-capacity Seagate hard drive. 

ST-3491 A 428Mb, 14ms, 120Kb, IDE-Fast ATA . 209.95 

ST-3660A 545Mb, 14ms, 120Kb, IDE-Fast ATA . 249.95 

ST-5850A 850Mb, 11ms, 256Kb, IDE-Fast ATA . 299.95 

SPECIAL FOR BYTE CUSTOMERS ONIYI 

ST-31220A 1.08Gb. 12ms, 256Kb, IDE-Fast ATA . 479.95 

ST-5660N 545Mb, 12ms, 256Kb, Fast SCSI-2 . 339.95 

ST-31230N 1.05Gb, 10ms, 512Kb, Fast SCSI-2 . 569.00 1 

ST-32430N 2.1Gb, 10ms, 512Kb, Fast SCSI-2 . 1049.00 

ST-32550N 2.1Gb, 9ms, 512Kb, Fast SCSI-2 . 1249.00 

ST-15150N 4.2Gb, 9ms, 1024Kb, Fast SCSI-2 . 1995.00 




$ 299 “ 


OverDrive™ Processors Cooling Fans 


BOXDX40DP100. $289.95 

Plugs into 33MHz 486SX or 486DX 

BOXDX40DPR100... $289.95 

Replaces 33MHz 486SX or 486DX CPU 

B0XDX40DP75. $219.95 

Plugs into 25MHz 486SX or 486DX 

B0X0X40DPR75.$219.95 

Replaces 25MHz 486SX or 486DX CPU 

B0XDX20DP-66.$179.95 

Plugs into 33MHz 486SX or 486DX 

B0XDX20DPR-66...$179.95 

Replaces 33MHz 486SX or 486DX CPU 



Make your 586 CPU 
run cooler with this 
specially designed 
fan. It features easy 
snap-in installation 
so you don’t have to 
remove your CPU from the motherboard. 

586-FAN ..... $29.95 

Fan tor 60 and 66MHz processors 

586-FAN-R . $79.95 

Above with electronic refrigeration device 



'HU; 


Plug one transmitter 
in each of up to 16 
PC compatible parallel f 
printer ports. 

• Extends the parallel 

printer up to 1,250 ft. - ' 

• Transfers up to 11,000 characters per second 

• Time-out independently adjustable on each 
transmitter to 5,15 or 30 seconds 

CEXT Transmitter for PC. $49.95 

CEXR Receiver tor printer. $49.95 


FREE JDR CATALOGS! 


PC PRODUCTS 
I AND ELECTRONIC 
COMPONENTS 
CALL 

TOLL-FREE P 

1 1 - 800 - 538-5000 


r. - . 


MCT’s new internal 14,400 bps modem 
features voice capability, providing nine 
voice mail boxes, 
fax on demand, 
system access 
plus standard fax 
and data 
capabilities. 

MCT-144IV .. $79.95 



_M "^Qo|pc 1-finn-l?^ft-Finnn Toll Free Fax 0r,,erin 9 Local/lntefnational 24 howpT’aD ay dShNm 

I “OUU-UOO-aUUU i-800-538-5005 1-408-494-1400 By Phone or Fax 

TERMS: Fot shipping & handling include S5.00 lor ground t S7.50 for air. Orders over 1 lb. and foreign orders may require additional shipping charges—contact onr Sales Depl for the amount. CA residents must include applicable 
sales tar Prices subject to change without notice. We are not responsible lor typographical errors. We reserve the right to limit quantities and to substitute manufacturer All merchandise subject to prior sales. A full copy of 
our terms Is available upon request. Items pictured may only be representative. JDR. the JDR logo, JDR Microdevices, and the MCT logo are registered trademarks of JQR Microdevices. Modular Circuit Technology is a trademark of 
JOR Microdevices. Copyright 1995 JDR MICRODEVICES. Other trademarks are the property ef their respective owners. 
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• New 15" Promate 5FCE flat Square monitor. 

• Ergonomic layout of control panel to ensure user 
- friendly comfort and simplicity. 

• Power consumption drops to only 3 Watts in sleep 
mode. 

• Innovative options 
include a multi 
media base, design 
to fit all PC monitors. 

• More information 
please contact with 
us immediately. 


ncfion 


RCTIOH ELECTROniCS CO., LTD. 

Head office 

198, Churtg Yuan rd, Chung Li industrial Zone, Taoyuan, Taiwan Roc. 
Teh B86- 3-45154 94 Fa*: 8 86- 3-4 520697 

Taipei Sales Office Tel: 8 S 6 - 2-5965955 Fax: 8 & 6 - 2 - 5928 U 8 


Complex Taipei 
Taipei „ Taiwan 

June 5-9, 1995 Booth NO.: B536, B635 

(jj[) ^ m mpr If VCCI DMHS 




Lf.S.A. Office - Action Computer Technolog, Inc. All brand names and tradeoff** are (he property oi iheir msitiered rawer*, 

Teh fi 1 B-61 3-1506 Fax: 813-81 3-1 504 The Fngergy Star emblem cfcw-s not respm&ent tPA endortemeni ol amy product or services. 
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with a Rose keyboard monitor switch 


Streamline your computer room by reducing excess equipment. 
Access up to 256 CPU’s from a single keyboard, monitor, and 
mouse. Serve View is our best-selling switch, has every feature 
you can imagine, and installs in minutes. Compare price, fea¬ 
tures, performance, quality, and support and you’ll find Rose 
can’t be beat. 

Call us to discuss your application 
or to receive your free information kit. 


# 


ELECTRONICS 


Call today for free catalog 

♦ Print servers 

♦ Data switches 

♦ Keyboard/video control 

800 - 333-9343 


P.O. Box 742571 ♦ Houston, Texas 77274 
TEL 713/933-7673 ♦ FAX 713/933-0044 
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Accessories/Supplies • Add-In Boards 


Bar Coding • Communications/Networking 



Toll-Free Support 
One Year Warranty 
Quantity Discounts 


mr 

Hall Research 
Technologies 
800-959-6439 

714-641-6607 fax; -6698 
1506 Broukhollow Dr„ 
Santa Ana, CA 92705 


■ Display your PC’s screen on many monitors simultaneously 

■ Perfect for demos, training and remote monitoring 

■ Proven wideband amplifier assures bright and crisp image - GUARANTEED! 

■ Automatically access one PC from two keyboards with ease 

■ Quality monitor and keyboard extension cables available to 500 feet 

■ Exclusive video switches, multiplexers and other unique products 


Circle 244 on Inquiry Card. 


A View Veu 

VU-TEK Vision Care Filters” Can Work With! 



For more info, or dealer near you 
CALL 1-800-269-8801 

Vu-Tek* Vision Care Filters" 

625 Alaska Ave., Torrance. CA 90503 
FAX 1-310-320-9357 


Vu-Tek* has the most complete line of 
anti-glare filters to give you the ultimate 
in glare control and screen contrast 
enhancement. The light management 
properties control both filter glass glare 
and monitor glass glare. The result: A 
monitor that’s very easy on your eyes. 

• Conductive and Non-Conductive Filters 
Conductive filters block up to 99.99% ELF/VLF 
E-field radiation and are available in: 

Light, Med. & Dark Tints: 31%, 53% & 62% 

• Circular Polarizers & Privacy Screens 

• Four Frame Styles: Custom and Universal 

• Affordable Prices 
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Conner Seagate 


420 MB CFS420A UMS 3.5 " HH IDE $181 
540 MB CFA540A 12MS 3.5" HH IDE $212 
850 MB CFA850A 12MS 3.5" HH IDE $285 
1060 MB CFP1060S9MS 3.5" HH SCSI $494 
1275 MB CFA1275A12MS 3.5" HH IDE $432 
2150 MB CFP2105 8MS 3.5" HH SCSI $879 


428 MB 3491A 12MS 3.5" HH IDE $186 

545 MB 3660A 12MS 3.5" HH IDE $213 

545 MB 5660N 12MS 3.5" HH SCSI $335 

2150 MB 32550N SMS 3.5" HH SCSI $1108 

2150 MB 32550W8MS 3.5* HH HOT $1258 


MICKOmUS 


M^or 


2100 MB 4221 8MS 3.5" HH SCSI $1039 
4300 MB 3243 8.5MS 3.5" HH SCSI $1681 
9100 MB 1991 12MS 5.25"FH SCSI $3117 


540 MB 7540AV12MS 3.5" HH IDE $213 
850 MB 7850AV 12MS 3.5" HH IDE $269 


385 WESTERN DIGITAL 


CNcony 

s^MAGITRONIC Motherboards 


425 MB AC2420 12MS 3.5" HH IDE $182 

540 MB AC2540 11MS 3.5" HH IDE $219 

850 MB AC2850 10MS 3.5" HH IDE $296 

1080MB AC31000 10MS3.5" HH IDE $419 


486DX2 66 3 VLB AMO CPU AWAR0 BIOS 256K S279 
4860X2 80 3 VLB AMD CPU AWARD BIOS 2S6K $279 
4860X4 100 3 VLB AMD CPU AWARD BIOS 2S6K $374 
PENTIUM 66 3 PCI 3 VLB 2 ISA INTEL CPU 512K $598 
PENTIUM 90 4 PCI 1 VLB 4 ISA INTEL CPU 256K $945 


Call for Memory, CD-ROMs, and All Other Pricing 


( 800 ) 347-4887 


Government / University P.0.’s Accepted 
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Thinking of Bar Codes 


Think Videx!! 



If you need a quality bar code 
reader small enough to fit in the 
palm of your luind, Videx has a 
bar code reader for you. 


delivery and security applications. 
The TimeWand II offers ihc 
durability and computing power 
necessary in applications ranging 
from hospital patient care to 
warehouse inventory'. 


The TimeWand 1 offers credit-card 
sized portability', ideal in time and 
document tracking applications. 

The rugged DuraWand can take 
the punishment typically found in 

See us at COMDEX, booth #M5426 

1105 N.E. Circle Blvd., Corvallis, OR 97330 


Call today to receive a free 
information kit on Videx 
portable bar code readers. 


503-758-0521 • Fax 503-752-5285 

Videx. TlmeWancf, and DuraWand are registered trademarks of Videx, Inc. GCO r 



Circle 226 on Inquiry Card. 



*.l 


‘•Share Printers Without 
**. Wires or a Network 


Wireless Printer Sharing 


GoPrint is as fast as printing through a Wired connection and faster than 
printing over a network. GoPrint saves you tie cost of wiring and installing an 
expensive network. And, since GoPrint is pldg and-play ready, in minutes your 
printers can now be located where you need them. Even if they are located 
behind walls or around comers. / 1 i 



▲ Up to 8 printers can be used 
by any number of PCs. 

▲ Prints up to 500 feet indoors. 

A Works with 100% IBM / 

compatible PCs and primers. 

A Both DOS and Windows. *. 

.4 Uses high performance 
2.4 GHz Spread Spectrum Radro. 

4 Plugs into computer's parallel port. 

and printer’s Centronics connector. *. 

• Adapter required for each PC and printer? a 
, No additional software or cards. 


Circle 271 on Inquiry Card 
(RESELLERS: 272). 
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Communications/Networking 


Communications/Networking 



Voice 


Boardsfrom 

:Neic Voice. 

Now the o 
are obsolete . 

(Scary, isn’t it?) 

Computer Telephony Integration 
(CTI) is one of the fastest growing 
markets. Pick the voice board with 
performance that screams. Our sophisti¬ 
cated 2, 4, or 8 port models provide the 
best building blocks for success. Used in 
applications such as: 


Inti Callback/Debit Card 
Interactive Voice Response 
Voice Mail/Messaging 
Automated Attendant 
Fax Back/On-Demand 
Teleconferencing 
800/900 Services 


• Telemarketing 

• Audiotex 

• Talking Yellow Pages 

• T1 Interface Support 

1893 Preston White Drive 
Suite #120 


Circle 247 on Inquiry Card. 


CONTROL 

ALL YOUR PC SERVERS 


FROM ONE KEYBOARD, MONITOR AND MOUSE 

_ with MasterConsole® 





COMPARE QUALITY 
AND PRICE PERFORMANCE! 

* Save Space, Cut Costs &. Centralize 
Control with 100% Reliability 

* “Plug and Play" Any Mix of PCs & All 
Video; Supports PS/2 & Serial Mouse 

* Desktop or Rackmount Models 
lor 2,4, K, 1 6 PCX Expand to 64 

* Keyboard & Mouse Emulators for 
Error Free PC Operation and Autoboot 

* AUTOSCAN™ £o Monitor All PCs 



Wo other solution 
stacks up** 


a 


CALL TODAY! Dri . 
(908) 874-4072 X 71 Kill 


RARITAN COMPUTER, INC, 10-1 llene Court, Belle Mead. NJ 08502 Fax £908) 874-5274 


30-DAY MONEY IUCK GUARANTEE FULL I-YEAR WARRANTY 


See Us Ht NetWork! Enter up. Booth #4098 + POSE Booth 19031 


INTERNATIONAL; 

France; £33) 1-64 67 64 67 
Germany: {49} 180-522-8222 
Ireland: (353) t -454-0519 
Italy i (39) 2-66800548 
Japan: (81) 3-3255-1517 


Stt us at 
COMDEX Spring, 
Booth #N65fi7 


Korea; {82)2-412-5775 
Netherlands; (31) 10-4423313 
Sweden; (46) 020-788850 
Switzerland: (41)22-7532200 

Taiwan: (886)2-218-11 £7 

Untied Kingdom: <44) 244-520222; (44) 344-424-333 


INTERNATIONAL RESELLERS INQUIRIES WELCOME - CONTACT RCI (908) 874-4072 


Circle 245 on Inquiry Card (RESELLERS: 246). 


Computer Telephony 
Voice Card Developer Kits 



A $ a leader in Computer Telephony 
Integration platforms, PIKA Is rot 
only redefining tec lino logy standards 
but also the standards of vendor 
commitment to CTI software 
developers. 

Contact us to find out about our 
latest offerings in DSP based 
multi-line voice cards with developer 
kits for DOS. Windows, OS/2 and NT 

PIKA TECHNOLOGIES 

155 Terence Matthews Cies. Kanata, Ontario K2M 2A0, 

Tel: 1-613-591- 1555 Fax: 1-613-591 <14BB 

Email: info.pika@pika.ca 

_ i— _ 

Circle 240 on Inquiry Card 
(RESELLERS: 241), 


Rhetorex 

Voice Processing boards 
make CTI a reality. 

If you're asking “what’s 
CTI" you 5 re missing one 
of the hottest new 
technologies going. 

Computer Telephony 
Integration links PC- 
based computer appli¬ 
cations to the telephone , 

network, providing voice/ 

fax mail, interactive voice response, voice/fax servers 
and more. 

Interested? Maybe you*re already developing a CTI 
application. Then it’s time to discover Rhetorex. 1 ” 

For the best value in CTI techno logy-from our 2 and 4 
port DSP-based voice and fax processing hoards, to our 
24-port platform-give Rhetorex a call. And start making 
CTI a reaJiLy today. 









Rhetoric, Int\, 200 E, Hacienda Ave.. Campbell. CA 95008-6617 
Tel (408} 370-0881; Fax (408) 370-1171 

A3I tna4enswtis identified by the ™ symbol nic inidcnuuLg of Rhclorcjt. Inc. 

All other trademarks belong io ttwir respective owner*. © 1993 Rhetorex, Inc, 


Circle 224 on Inquiry Card. 
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Communications/Networking 


Communications/Networking • Computer Systems 


LET YOUR COMPUTER DO THE TALKING! 


Integrated 

Voice/Fax Mail 

integrates major voice/fax applications plus 
program control into one full-featured high 
performance software. POAT/386/486 based. 
Menu driven. Easy to use. Full support for 
Rhetonex, New Voice. Dialogic, Bicorn. Pika, 

TTI and Intel voice and fax hardware. Supports 
up to 32 voice lines and up to 8 fax lines. 

Hard ware + Software Kits ^ Q C 

2 voice lines kit starts at v J S J 

Fax-on-Demand lines: 818-368-4566 or 
818-368-8848 

SigmaTech Software 

Tel: (818) 368-6132 Fax: (818) 368-7859 

10801 Bismarck Ave., Northridge. CA 91326 USA 
( Resellers/Dealers/OEMs/Private labels are welcome) 


■ Automated Attendant 
i' Unlimited Audiotex 

■ Voice Mail 

■ Talking Yellow pages 
I Telemarketing 

■ Fax Mail 

I Fax-on-Demand 

■ Fax Broadcasting 
I Date/Party lines 
I Int i Call Back 


Circle 235 on Inquiry Card (RESELLERS: 236). 


GET THE MESSAGE -OR ELSE! 

Windows-Based 

♦ Voice Mail 

♦ Auto - Attendant 

♦ Fax — On — Demand 

♦ Packages from $295 

1 - 800 - 685-4884 

(Developer/OME packages available) VISA - MC - AMEX - COO 

Don’t trade your life for a lost message! 
TALKING TECHNOLOGY, INC. 

025 Atlantic Avenue. Alameda, California. 9450 1 
Voice 510-522-3800 Fax SI0-522-5558 

Circle 225 on Inquiry Card. 




Delivering fast, reliable connections for high-speed modems, 
TurboPort serial I/O controllers supply the speed 
you need for remote access. Supports 
Windows, NetWare, OS/2 and more. 

Faster than standard serial ports 

Supports data rates up to 460.8K bps— 

4 times faster than V.34 modems. 

Maximizes modem speeds 
Software-configurable. Offers automatic 
software/hardware flow control. Each port 
serviced by a 16C650 UART. For ISDN terminal adapters or 
modems of all types—9600 bps, 14.4K bps, 28.8K bps and above . 

Multiple-strike surge protection 

The only serial board for remote PC users with complete ESD 
protection to every signal. 

For more information, call 1-800-782-7428 

VISA and MasterCard accepted. 

Jr'JkTTF* Star Gate Technologies, Inc. 

29300 Aurora Rd. • Solon, OH 44139 USA 



,<NC 216-349-1860 • Fax 216-349-2056 

© 1995 Ciigi *iternat»nal Inc. -#bsa_ 

All txand and ptoc 

LLL 


product names mentored are traderoatks c* registered trademarks at Ban respertrve holders 



Turbocharge your ISDN 
connections with ... 



TurboPort/RA™ controllers 

Now there’s a serial I/O controller that will keep up with^ 

ISDN terminal adapters. TurboPort controllers^ 
support data rates up to 460.8K bps—more 
than you need for Basic Rate Interfaces. 

Faster than standard serial ports 
TurboPort controllers break the 19.2K bps 
speed constraint of typical ISDN-to-PC con¬ 
nections and readily support 64- and 128K bps 
(2B +D) data transmissions. These low-cost controllers" 
easily handle data compression that requires even higher baud rates! 

Maximizes ISDN connections 

EIA-232/EIA-423 combination provides unmatched reliability and 
speed in ISDN-to-PC connections. Offering automatic hardware/ 
software flow control, the advanced TurboPort hardware eliminates 
costly re-transmissions and data loss. 

For more information, call 1-800-782-7428 

VISA and MasterCard accepted. 

JO nATT Star Gate Technologies. Inc. 

^ 29300 Aurora Rd. • Solon, OH 44139 USA 

'V' TKHKouxaw MC 216-349-1860 • Fax 216-349-2056 

01995 Dipt mumuonai me ♦blGL All ngna imwvm 

AJ brand and product names mentioned are trademarks or registered trademarks at the* respacsve hoMeni.4 





Circle 234 on Inquiry Card. 


PC-in-a-Box 


Portable OEM system 
with core functions of a 
PC. DOS applications run 
from ROM with no change. 
Complete development sup¬ 
port is provided. Uses KS-9 
F8680 CPU card with 256K SRAM, 
DOS, PCMCIA, LCD, keypad, 1 srl, 
4 hr batt. $599 ql 


KILA 

Boulder. CO 80301 USA 


Tel 303.444.7737 
Fax 303.786.9983 
Circle 219 on Inquiry Card. 


Siliconrox 11 The Industrial Computer Specialists" 


FULL UN€ OF 
RflCKMOUNT 
PRODUCTS 

► Rackmount Systems 
386 to duo! pendurvis 

► Rackmount Chassis 
Over 20 different 
models 

► Rockmount MpnftdfS 

5" to 20" (dud monitors 
also ovoiloblewBM 

► Rackmount Keyboards 
full travel, membwsrte 

► Drive Enclosures ’ 
Disk/CD array enclosures 

► Redundant P/5 M 
Hot suuop, up to 3 P/»l., 



SING16 

BORRD 

COMPUT6RS 

CPU ca^ds 
366/406, 'pentium 
ISR6ISR PCI VI bus 
Posstve oocKplones 
3 slots to 20 slots, 
segmented bockplone 
PC.-104 modules 
Over different 
modules 
NICMff 4/12 
(uiorkstat ons) 

P". per, 14" CRT, TFT. 
or CL display 


1080 €. Duane five., 8ldg!G?Sunnuvate, CPT94086 800-700-8560 


Circle 233 on Inquiry Card. Circle 269 on Inquiry Card. 
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Computer Systems • Data Acquisition 


Data Acquisition • Disk & Optical Drives 




Rackmount Solutions 

RACKMOUNT COMPONENTS - QTY 25 PRICING 


Rackmaunt Chassis 1 W xTx} T It 3T 

Rackmount VGA Menton $531 

Rackmcuto Man isor Shell $113 

Rackmount Ch-erfy Keyboard Drawer $300 


RACKMOUNT PLATFORMS - (My 1 Pricing 
RMS4B6DX2-66 EISA $1503 RM5486SX-33 $915 

RM54fl6DX-33 $1136 RMS3S6SX-33 $665 

RAC KM OUNT CHASSIS -15 Models up to 20 Board Slots 
SLOT CPU BOARDS - EiSMSA 4S6, 486SX, 386, 386SX 
RACKMOUNT MONITORS - Super VGA & Monochrome 
RACKMOUNT KEYBOARDS - High Quality Cherry KB 
RACKMOUNT SWITCH - VMeo/KB up to 12 CPUs 
RACKMOUNT CABINET - Modular Irom 2T ta 96' high 

Elusive International Distributor Progrim now Available 

III WAUEY 

TECNNULBEY INC. 

2468 Armstrong Street, Livermore CA 94550 
(510)447-2030 FAX: (510) 447-4559 



Circle 228 on inquiry Card. 



Rackmount PCs 


Industrial PC Chassis 


Industrial Workstations 


Panel Display PCs 


Pentium/486/386 CPU Cards 


RS-232/422/465 Interface 


Analog and digital I/Os 


Data Acquisition 


Industrial 


PC Solutions 


Call 800-800-6889 to 

receive a FREE 100- 
page Solution Guide for 
your OEM or system 
integration needs. 

Advantech 

750 E, Arques Ave. 

Sunnyvale. CA 94086 
408-245-6678, Fax 408-245-8268 


Circle 214 on Inquiry Card, 


250 MSPS A/D CARD 



V Also available 
12 bit, 60 MSPS A/D 


V 


Free Scope Software 

Drivers In C, BASIC, 
Windows DLL, 

Lab VIEW, LabWindows 


CSUTE fl mi, 40MSFS $59$ 

CS2SD e bit. 100MSPS 53500 


CS212S 8 bil. 25DMSPS 5493 E 


1-800-567-GAGE 


From outside North America, call +I-514-33F-6S93 
Fax; (514) $37-6411. BBS: (514) 337-4317 


Circle 218 on inquiry Card. 
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Portable Data Acquisition 

for Notebook PCs 


Measure volts, thermocouples, 
RTDs, strain gages, isolated high 
voltage, and more—up to 256 
channels at 10 nsec/channel, 
DOS, Windows, and icon-based 
software support included. 

From S695 


High-speed PCMCIA □ r parullri port C0flrWC§(Hi 

(216) 419-4091 
Fax (216) 419 4093 


lOtech, Inc. 25971 Cannon Rd, Cleveland, OH 44146 


The Intelligent Solution For Data Acquisition 



DAP 320D f™ Data Acquisition Processor™ 


Analog I/O (a 769K samples [ter second 
Oijtital I/O U) UN empire pet second 
(lp to 5 12 analog inputs on one DAP“ 
up to m dljjitol topu&Mi aru- DAP 
Up la iyj analog outputs on me DAP 
Up Id 1024 digital mijpulTjan one DAP 


On-boartl m SX r SX2, PX2. or DX4 
ReaJ-TTme Data AccpiisikNi-Windaws or OS/2 
Reat-Tulw Proctss CmttoMNindU'Ws or OS/2 
Onboard FFT. HR, BID, 
and more 


VBX Custom Control 

Auk for FREE catakitt and demo diskette, 
206-453-2345 / fax 206-453-3199 
e-mail to itrfo^mstarlabsxotn 


Microstar 

EuoSIruRiE£7 

32S5 116th Avenue HE 
Bellevue, WA 98U01 


Circle 220 on inquiry Card. 



Control Concepts, Inc, 
(800) 922-9259 x6444 


BLA( j!fcHTNlNG 


FAST SCbi-^ 
FAST ATA IDE 

floppy SUPPO' 

Hi-SPEED SEW* 

E PP/ECP PAPAL 

lifetime warf 

30 DAY MONEY 
guarantee 
MADE IN USA 
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Disk & Optical Drives • Keyboards 

■ 

Keyboards • Multimedia 




Terminate SCSI Problems! 


SCSI Vue w 

Terminator 

Features' 

* Active Regulation 

* Status Indicators 

* Gold Contacts 

Benefits: 

* Improves SCSI Bus 
Performance 

* Less Errors: More Reliable 
Data Transfer 

- - - fi* Diagnoses Problems 

P* Analyzes Signal Quality 



High- Performance 
Active Diagnostic 

• DOS • MAC • UNIX • 


Features: 

* Diagnostic Indicators 

* Large Ferrite Filters 
■ Triple Shielding 

- Double Cold 2Du" 
Plated Connectors 

* Extra Heavy 26 
Gauge Wire 

Benefits; 

* No Loss Of 
Important Data 

* Faster Performance 

* Test Cable Integrity 

Granite 


SCSI Vue 

Gold Cables 




3101 Whipple RtL, Union Cily, CA, 94587 
Phi 510-471-6442 Fax 510-471-6267 


Circle 237 on Inquiry Card (RESELLERS: 238). 



REMOVABLE STORAGE MODULES 

FEATURES Sr OPTIONS 1 

> Supports most 3 5‘ hard 
drives 

IDE, or SCSI interfaces 
>■ Ho: removability 
>■ Key lock ON/OFF security 
*■ Fan cooling option 
*- Built-in SCSI ID selector 
switch option 

► Ruggedized aluminum or 
low-cost plastic vers ton 

► Power/Drive activity 
LEDs 

> Patent protected 


RUGGED RACKMOUNT KEYBOARDS 

19 f rackmount keyboards 

> 1U or 1.75" Space 

> 25 models 

>■ Full travel snd membrane 

> types 

IBM PC XT/AT, PS2 

», compatible 

US and Inti versions 

> Spring-lock front panel 

> Serial output 1 : 6mm, 2 

> button trackball 
Cal’ JWL at 
1 -800-233-5123 

JNL Computer 
Products Inc. 

4161 Business Center Drive 
Fremont CA 94538 
Tel.: 510-353-0262 



COMPUTED PRODUCTS INC. 


Circle 252 on Inquiry Card (RESELLERS: 253). 


CUSTOMIZE YOUR KEYBOARD 

* Custom Key Imprinting - all brands! 

■ Custom Colored keys for IBM® DEC®, 

Wyse® Key Tronic®, Cherry®, and more!) 

* Custom and stock keytnp label kits for 
software support & languages. 

* Full color keyboard templates made to 
your exact specifications. 

* Word Perfect Keyboards, 

* Cyrillic, Arabic, Hebrew, etc. Keyboards 

CUSTOM HOTLINE 800 937-1337 

from the lewter rn Key top JmtoMmoits 1 " Dept. BYTE, 260 Justin Dr. 

Cottonwood, AZ 86326 

D n 520 634-7515 




to 


CORPORATION FAX 520 634-4620 


Circle 217 on Inquiry Card. 





The New BOXLIGHT ColorShow 1200 
Projection Panel. Call now and order 
our brightest true-color LCD 
panel at the special intro- 
dutory price of only 
$2,299. IPs an 
unbeatable value- 
guaranteed. 


♦ Compact & portable 

♦ 640 x 480 resolution 

♦ PC and MAC compatible 

♦ Free remote and cables 


Your direct source for 
all the bright answers, 

♦ Widest selection 

♦ Instant availability 
4 Overnight shipping 
4 30-day guarantee 


I BOXLIGHT 

1| CORPORATION 

1777! ¥\unl Dr N.TL, ['imlnl iii, flftltTG 
aOfiJTTS^m * tyNwti VISA, MaWrCvrt, 
Ajni ricuu Etfprrsw, COft ujid KuhilHto OrilHfi 
i,WHiw rwtfarirttoM)- Ui»ul3iE scul rojvtuJ Qpttebi 
A.V*it*lilv. .Hd-LlUy Wcnujr-fl 


Call Today 1-800-762-5757 


Circle 260 on Inquiry Card (RESELLERS: 261). 

CD-R DESKTOP DUPLICATOR 

"ONE TO ON! SR-4IOOT" greatly helps an your multiineiiin solution ! 

Features: 


18min/disc 


•4)? speed dupricatioft 

• Hard drive id l discs simultaneously 

• Bit to tilt comparison 

• Interactive easy Operation 
•As PC external drive 

• Network up to IQ units 

• Sittfffff drive type available (SR-HOOS) 

HGEI SANGYO CO,, LTD. 

TEL. 91 ■-3-3665-3413 FAX r 41-3-360(-5147 
IMS NIHONBASm-HOaUNACHO CHUO-KU, TOKYO 103 JAPAN 
DISTRIBUTOR 

MedUFGRM Inc.-NORTH AMERICA 

TEL: t —610-458-6200 FAX: I -61CHSB-9S54 

LSK Daiji Sysleinn (amhll GERMANY 
TEL:43-60T1-?40 » FAX'4g-607f-£4QT9 


Supported Formats 


C0-flOW Mode l 
CD-TOM Mode Z 
Ct>OA CD- I 
Mined Made 
I3HHWI Ka Hpde 2 Fenn I 
CtHiOM KA tterto 2 Form J 
VIDEO CD 
Hybrid 

IS09G6D. HFj, UFS 
Slnal* Session 



Circle 279 on Inquiry Card 
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HARDWARE S HOWCASE _ _ BYTE 


Programmable Hardware • Security • Tape Drives 


Tape Drives • UPS • Voice Technology 



UNK YOUR PC TO THIS "PC"! 



Download your .EXE file 
Flash! Program is Installed 

Micro/sys delivers embedded PCs this easy 
to use. CPU. RAM, FLASH, serial ports, I/O. V40 
through 486. All ready-to-run. On-board 
firmware loads EXE files into RAM for 
debug, or into flash for your final system. 
No hidden development costs. Save time 
& money - right out of the box. Starting 
at $235. Qty 1. 


FREE! 284 pg. Catalog 

(818) 244-4600 • FAX (818) 244-4246 

MICRO/SYS 


k 


Circle 281 on Inquiry Card. 



C-programmable and 
smaller than a credit 
card! With adc, RS232, 
RS485, parallel i/o, 
flash eprom, real-time 
clock and more. 


1724 Picasso Ave. 
Davis, CA 95616 
916.757.3737 
916.753.5141 FAX 


Call our AutoFAX 
916.753.0618 from 
your FAX. Request 
catalog 18. 


Circle 227 on Inquiry Card. 


IF YOU THOUGHT A MODEM 
SECURITY SYSTEM COST TOO MUCH, 

- -—rTin THINK AGAIN. 

«&<»• 


Costs' 

r .- - 

CALL US! 


Tel: 310-379-1189 or 

24 Hour Fax-Back Info 
310-597-7145 


Don’t let your modem 
lines be an open door 
for crime. Use MODEM 
LOCK with its powerful 
hardware DES encryption to 
protect your business. According to 
the FBI, computer crime costs business 
millions of dollars each year. Call our 
Fax-Back number now to learn more 
about how MODEM LOCK works with 
your hardware to lock out intruders. 

ADVANCED ENGINEERING CONCEPTS, INC 


Circle 273 on Inquiry Card. 



Circle 223 on Inquiry Card. 
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SHAFFSTALL 


CORPORATION 

FAX: (317) 842-8294 


PC/Moinfrome/Mini Information Exchange 

• Tape Transfer and Format Conversion 

• EBCDIC«—► ASCII Data Manipulation 

• AS/400, TK50, and V»‘ QIC Drives 

• UNIX Tar and DEC Save Set Options 

• Reseller Inquiries Invited 

Qu/ckCopy Tape Duplication 

READ/WRITE 9-TRACK 
3480 • 8MM • DAT on 
YOUR PC NOW! 

&UI Til ... (3/7) X42-2077 „ 

am 

TfUdia, dwwAiHt Sffdtmi Since 1973 


Circle 242 on Inquiry Card (RESELLERS: 243). 


250W/+24VDC Input 

250W/-48VDC Input DC-to-DC Converter 

Contacl us for +12VDC input model !! 




• ACE-925T: -40VDC to -57VDC 

• ACE-925C: 18VDC to 30 VDC 

• Input protection against wrong 
polarity 

• Operating Temp: 0 C - 50 C 

• Storage Temp: -40 C - +75 C 

• Dimensions: 5 7/8X5 1/2X3 1/2 


ACI Western Region: 1-800-983-1177 
SYSTEMS Eastern Region: 1-800-886-2243 

.. ..-. 

Circle 283 on Inquiry Card (RESELLERS: 284). 


TAlkToME 

VOICE PROCESSING SOFTWARE 


The #1 Voice 
Processing Toolkit 
for MS-Windows 


APPLICATIONS: 

a Automated Attendant 

■ Voice Mail 

■ Audio Text 
■IVR&HIVR 

■ Fax On Demand 

■ Fax Back 


• Inbound/Outbound 

• Databases 

• Powerful connectivity 


language Support: 

Talk To Me speaks your language! Talk To Me comes 
with drivers for oil popular languages. Ask for the list. 
Hardware Support: 

Voice: All popular Dialogic hardware 
Fax: Intel, GammaFax. 

Distributor, dealer, VAR and OEM enquiries welcome. 


Talk To Me for Windows is on easy-to- 
use ond powerful Voice Processing 
Toolkit for MS-Windows. With Talk To 
Me, virtually every MS-Windows user 
is capable of creating simple voice 
applications, using the graphical box- 
oriented user-interface. More ex¬ 
perienced users can create complex 
applications, using the rich program¬ 
ming language in the Programming 
Box. 




TAlkToME 


More information? 

Make sure you get our 100% 
functional Evaluation system. 

1: By mail, incl. 400 p. manual (US$ 75,-). 
2: Download from TTM BBS (Free). 

3: Via Internet, E-mail and WWW (Free). 


TTM 


n e d e r l a n d 


Rielveld 10 ■ 3641 CS Mijdrechl The Netherlonds Phone 31-2979 8836$ Fox 31-2979-81241 
TTM BBS 31-2979 88761 E-moil: Hm@xs4oll.nl . http://wmt.xs4oll.nl/-ltm/ 


Circle 265 on Inquiry Card (RESELLERS: 266). 



























































Business • Communications/Networking 


Communications/Networking 



1 Free Catalog 


_ 


(L,l 


UU Add Z«P +4 

mailer ^ pitLabe,s 

ll”"3l/—? Verify Address 

Eliminate dupM*" 


Circle 262 on Inquiry Card, 


*Ta 1 ki p™ IMMW I.II. 


[ * INTERNATIONAL CALL BACK 
u LONG DISTANCE RESELLER 
“ PREDICTIVE DIALERS 
* DATE-LINES \ CHAT LINES 
“CONFERENCING 

1-9-9 , 

PRODUCT] 


ml 


P L£> “VOICE-MAIL f 

^ “ AUTO-ATTENDANT 
J, “ FAX-ON-DEMANO | 

_“ AUDIOTEX 

3k CD “ OUTDIALING 
^^“TELEMARKETING 
1—* - APP-GEN & MORE j 
"Very good product for VARs" 

Computer Telephony, Mar 94 


Circle 277 on Inquiry Card (RESELLERS: 278). 


BW-MultiConnect 
for Windows NT 


Turns Windows NT into a NetWare 
server for DOS & Windows clients. 




-L, 


CBeame 
& 


iWlhiteside 

Software 


Let ’s Connect t‘ 


For FREE 
30-day 
evaluation 
call 
(800) 
810-7898. 


Trademarb are the properly of their respect ive owners. 

Tel: (919) 831-B9B9, Fai: (919) 831-8990. ©1994 Bemne & Whiteside Software, Inc. (057B) 


'On The hr/a ffwy. SV//h Car/A Frecfhy 



Made E-asy. 


©View; 

[J^Move! 

fl| Addr 

IS Book 

Q^Fow. 

l^fRead 

tfc) C ° PV 

0S: 

^ Reply 


Now PC users on a Unix network can have a 

Windows-style, Windows-fast &c easy interface to 

Internet and Unix email just use EMBLA! 

• It*s Windows “drag & drop” simple 

* Remote users — save on your phone bill! Select 
and download only the mail you need. 

■ Supports MIME, IMAP Sc standard Windows 
socket API. Call one of the resellers listed below 
to order. For more information, contact ICL 
ProSysrems at: marcomms@pro.id.se 
http://www.pro.id.se 



EMBLA 



UniDirect 

800-755-8649 

sales@unldirect.com 


software.net 

800-617-SOFT 
http^/www. software, net 


J.P. Brown fin Canada) 

416-494-0472 
davBf%jpbrown © uunet.ca 


Circle 274 on Inquiry Card (RESELLERS: 275). 


BW-Connect NFS 
for DOS & Window s 


Get a FREE upgrade to 
Windows 95 version! plus WWW 
& Gopher servers. 

/Full E-mail support for MIME 
attachments and the MAPI 
interface. 

/Fully supports DHCP client 
and BOOTP client and server 
for easy, centralized TCP/IP 
administration. 

/ $349 per user! (Substantial 
quantity discounts available). 

/Factory Direct! 

/FREE evaluation! Call today! 

1-800-810-7898 

‘Provided uoer ie under Jteame & Whiteside Technical 
Support (“Support Services'*) etmtracl at the time of ihe 
release, Tbdcmarb are lb property of ihrii respective a 
Tel:.9jmwi-fJ f J89, F*s (W%&M5I90 l»t:.(]f»4B) 


- -Oft The /a/a //wy. Wffh Carl A Fred hy - - - 



Wihiteside 

Software- 
Lets Connects 



Circle 229 on Inquiry Card. Circle 230 on Inquiry Card. 
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Data Acquisition • Database 



Build Instrumentation Applications 
on Windows PCs 

The LabWindows/CVl Demo Disk is a free evaluation copy 
of LabW in dows/C VI with an 88-page guide book. You can 
follow the instructions to build extensive Windows 
applications using GRIB, VXI, Serial, and plug-in DAQ 
instrumentation. The demo guide illustrates code- 
generation techniques, GUI development tools, event- 
driven programming techniques, instrument drivers, 
debugging and editing tools. 

National Instruments 

6504 Bridge Point Parkway, Austin, TX 78730 
(512) 794-0100 

(800) 433-3488 (U.S. and Canada) 

Fax (512) 794-8411 


Educational • Graphics 



FREE Network Support Encyclopedia 
on CD-ROM included I 

Featuring the best-selling Novell's CHE Study Guide 
plus the complete So You Wanna Be a CHE?! video series 

• Prepare for the Novell CNE exams. 

• Train all your LAN managers for one low price. 

• Study in the convenience of your home or office. 

• Learn at your own pace. 

• Save hundreds of dollars compared to live instruction! 


Required Courses Covered: DOS f Microcomputer Concepts * NetWare 3.tx 
Administration ■ NetWare 3.1 x Advanced Administration « NetWare 3.lx In¬ 
stallation & Configuration * Novell's new Networking Technologies ■ Novell's 
new Service and Support. 

Three months free on-line support from live instructor via BBS included. 


CALL 1-800-877-4889 28 


United Education Centers 

50 South Wain, Pleasant Grove, UT 34062 
SOI-735-7900 ext. 2fl 


Circle 221 on Inquiry Card. 


Circle 276 on Inquiry Card. 



Factory Data Collection 


The TransTerm 5 is a work station data entry/dispfay terminal 
for on-line shop floor data collection into PC/AT/PS-2 systems. 
The unit is one of a family of such terminals which feature LC 
displays for operator prompting and data entry via sealed touch 
keys or an optional barcode scanner or badge reader 
(Code39 1 UPC+). A multi-terminal network controller (up to 250 
stations) and a dBASE IV compatible software package are also 
available. System costs start below $300 per station. Options 
include display backlighting, barcode scanning, counter inputs, 
control output. 

COMPUTERWISE 

302 N. Winchester • Olathe, KS 66062 

913-829-0600 * 800-255-3739 • FAX 913-829-0810 


CGM 

for MS Windows 


The Computer Graphics Metafile is the ISO/ANSI standard for 
the system independent storage of vector and raster based 
graphical information. Our Windows solutions give you easy 
access to this technology. 

Meta Print: The CGM printer driver for MS Windows. Installs 
and functions as a standard MS Windows printer driver. 
MetaPrint gives you immediate print to CGM capability from 
any application that uses the GDI print function. 

HSIview: The CGM interpreter for MS Windows. Views and 
prints CGM and WMF files and also translates CGM to/from 
WMF. HSIview was developed for 
Microsoft for use with Word, Power- 
point. etc. and is available as both 
an enduser application and a 
developer DLL. 



Besides CGM EM ATE K supports other ISO/ANSI standards as 
well. Based on the Graphical Kernei System (GKS) and 
Computer Graphics interface (CGI) standards our GSS graphic 
tools enable you to develop portable, device independent 
graphic applications. Catl for an info pack today. 


imimcs 


EMATEK GmbH 
Subbelrather StraBe 17 
0-50323 Cologne, Germany 
Phone: +49-221-512074 
Fax: +49-221 -529666 
Email: gsscgt@ematek*tie 
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Circle 215 on inquiry Card. 


Circle 24S on Inquiry Card. 

















































mW U1 COMM-Enh,inter fnr Windows 3,x 
Fongel Ifie Windows 3.x COMM API limitations Use the CQMM-Enhance r and extend 
you! Windows 3.x COMM API baseo applications. Up to 40 channels {C0M1 COM4D!) 
and up to T15.200 bps tr uses SuperCom 3IM 

Price: 5299 (together with any SuperGpm combo supporting Windows 3 x $199 I), 


PowerResource 


Hide format details and 
offer helpful tools to 
ease your job of creating 
Windows resources. 

♦ Generate output for 
different computer 
languages and ptatforms 
wrth the same Input to 
meet your Client-Server 
computing needs. 
Support multiple human 
languages to help you 
go global. 

* Reuse resources to save 
your time and maximize 
the value of your 
Investment. 


Mathematical/Statistical • Programming Languages/Tools 


Programming Languages/Tools • Windows 


Learn C++ & Windows-Based Programming... 

Simply, Quickly! 


Fuzzy *(£ 


Numbers? 


Conventional spreadsheets can’t 
cope wi th uncertain or fuzzy numbers. 

But now there's PuxiCalc. This 
Windows spreadsheet uses revolution¬ 
ary fuzzy math technology to achieve 
breakthrough performance. 

Call now for FREE information. 


9 *0 

800-472-6183 

FuziCalt . 

The Fuzzy Spreadsheet™ 

FuziWare, Inc. 

(615) 588-4144 


With the OML Learning 
Series™ you can learn 
C/C++, object 
technology and 
Windows™-Based pro¬ 
gramming quickly and 
conveniently in the 
privacy of your hoi 
or office. The OML 
Learning Series 
features: 

Visual Series 
C/C++ Series 
OOA/OOD Series' , 
OLE Series" 


ich series: $249* (reg. woo) 
Any 2 series: $399* (mg. srso) 
Any 3 series: 5549* (r&g, 11050} 
All 4 series: SG49* (reg. 11300} 
LAN version: Call 

* Lanltnl TTrm: Orfet 

800 6789-OML 


Circle 254 on Inquiry Card. 


Object 
Management 
Laboratory 
TEL: 80S-373-8111 
FAX SOS-37 3-8116 


Circle 257 on Inquiry Card. 


For High-Quality 
Scientific Publishing, 
use PCT^X 

Typesetting Software. 

Make ait your documents and math formulas look their best! 

For a free brochure & demo disk, call 800/808-7906 

Personal TgX, Inc, 12 Madrona Street, Mill Valley GA 94941 
Fax: 415/3 88-8865 E-mai I: pti®crl. CO m 

Circle 222 on Inquiry Card. 


IMSL Numerical and 


IMSL Numerical libraries 

(available for DOS, Macintosh, & 

Windows NT) 

* C and Fortran function from 
native language syntax. 

■ Hundreds of copy-and-paste 
examples for quick-start 
benefits, 

- More than 1,000 mathematical 
and statistical functions. 


IMSL Exponent Graphics 

(available for Windows NT) 

* Presentation-quality graphs for 
Fortran and C development. 

• Interactive graphics library 
with over 30 different plots 
In 2D and 3D. 

■ Built-in GUI to quickly modify 
plots, access your data, 
prototype results & perform 
“what if” analysis. 


Ati product® also available for UNIX workstations. 


Request your FREE PC Demo today! 


1 - 800 - 364-8880 

Visual Numerics . 

phone (713) 954-6735 fax (713) 781-9260 
tx TCI e-mail: marketing@hou5ton.vni.com 

Mosaic URL: http://www.vni.com AD9590 


RS232-Tools 

for DOS, Windows, OS/2, NT 

for Borland C/C++, IBM C/C++, MS C/C++, Visual C++. 
WATCOM C/C++, Turbo/Borland Pascal (hid. Pwtected-Modc) 
SuperCom is the development tool far evicting serial communication 
software. The same programming interface is used among different 
languages and operating systems. 

• Inlenupl driven: transmission, reception, fine status, modem static Up la 115,200 bps. • 
Simultaneous C0M_1 .C0M_S6 <extendatHe>, « 5250,16450,16550 FI ft) * RT5/CTS. DTFT'DSR, 
XQNZXQFF and user defined. •ANSI, TTY, VT&2 • ASCII. XMODEM. XMQDEMCflC, YMODEM, 
YMODEM,'BATCH, ZMQDEM. • User Event Routines under DOS and Windows Under Windows user 
can even post messages io the application usmg P0siMe$S6gp. • Language independent DLL 
(Windows, NT, OS/2)wh»Ch can be used lor simultaneous Iranslers by applications, • Muttiseriai board 
supped (AST. ARNET, DtoiBoard PC/X, HOSTESS, STAHGATE). Reduces Iuadincgl CPU through 
support of intelligent DigiBoard PG/foPGffli boards (up to 112 ports' mi « Modem support, 
fl3422/435 support. # Suppods 236 DOS-Extender (e.cL p harlap, Borland? • No resident drivers'. Just 
link line LIB, No Royalties. # FREE lechnical support. FREE demo • Full source cods (C or Posed and 
wiWiisd asmi m SuperCorn++ (C++ or Pascal OOP) Included 

SuperCom. lor DOS only $299" 

SuperCom for Window::. 0S ! ? or M each $399" 

SuperCom for DOS i Wmi; lows only $528" 

SuperCom for DOStWlndow&+OSJ2+N 


iperCoi 

f** Please 
‘Under DOS 


OS/2+NI only $999'* 


Add tor shipping: 11D lor rrattonal and $25 tor inlemartlonsL VESA, MC. Wne transfer 


SupeMonllDr 


SuperMonitor the RS232 Protocol Analyser 

SuptTMonitor is very q»i+Jy^ffcgj+t+ to a serial data 
transmission and is a silent byf i^ppluJ observer of the 
operation, SuperMonitor iaabIe to eM^ufe’not only simple 
snort measurements but abpai lortkj day aruHfeht runs. The 
continuous graphic tteer interface forlXTS and Windows 
guarantees an easy operaliun. It uiew Superd&m J!f 
Prkif for 1XJ5 Uferskm ItlW. :Wyjo ^fl M y ta bn -S4<?fi 
■ (includes special Adapter, CS|be1 atid;l wg yCT^en rd> 


FtrieTjS 
TOiUTM.ilorn 


bnal 

FmwMllfcC A 9-5436,. USA 


ADONTEC Computer Systems Ltd. 

Hodderltn&tr- S3, D-75433 MaulbrOrin / Cermnny 

Phone: +49-7043-9000-20 Phone: +1-707-887-3400 

FAX: +49-7043-9000-21 FAX: +1-707-887-1015 

DEMO on CompuSarva. Forum: name. 


Circle 267 on Inquiry Card (RESELLERS: 268). 


lb Older, Call 

1 - 800 - 268-9898 

(416)499-0594 
Fax (416) 490-8993 


SoftApproach Coipomtlon 
Unit 1803 

3600 Don Milk Read 
Willtjwdale, Ontario 
Canada M2J3B4 


Circle 263 on Inquiry Card. 


Order Now and Get a Free Upgrade of PowerResource for Windows 951 

Circle 282 on Inquiry Card. 
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Windows 


Windows 


Japanese on PC/Mac 




Japanese Windows Kit 

-Creates bilingual, Japanese/English Windows, 

- Yon can run popular Japanese applications. 

KCQWfor Windows 

-Japanese word processor for MS-Windows. 

‘With OLE2.0 server feature, you can insert 
Japanese on English applications. 

PC-Tramer 

-High end JapanesefEnglish machine translation 
program. -Incredible translation speed 

J-Scan' 

-Japanese OCR software. 

-You can scan & save Japanese teat with no typing 

KUREO TECHNOLOGY LTD. 

JO3-3600 Gilmore Way, Etumilby, B.C. V5G 4R8 CANADA 

Tel: £604] 433-7713 Fa*: (604) 433-339.1 

d ry I 


Nolle S|wcii-insi 



Call for delink “ 


Stanford Graphics™ 3.0 



;:4k. 

JU£ 

n B » H H 1 

\±aa: 

Tff, 

i » k r r Is 



Technical Graphics * Data Analysis * 
Data Acquisition * Windows 

Origin is your complete laboratory daia 
management solution, providing un rivaled 
flexibility, publication-quality technical 
graphing, and sophisticated data analysis 
capabilities in an easy-to-use Windows 
environment 

See us in Atlanta at Ciamln, Hnwnh #9326. 

For a Free Demo, Call 

1 - 800 - 969-7720 

MionCal Vrltwmc, Inc., One ItoundtKRXse Plan, Northnltplon, MA 01060 
TeMl3-M6-H>13 * Fax 4J 3-505-012<i 

Circle 231 on Inquiry Card (RESELLERS: 232). 



The Ultimate Technical Graphics 
& Analysis Software 

Graph Gallery of 171 chart types for business, statistical and 
technical users. 

Comprehensive library of statistical functions. 

Interactive prase nlati on-quality 2D and 3D graphics. 

Links large external data files to a 4-dimensional spreadsheet. 
Formula Visualize! graphically displays user-defined equations. 
Curve fitting, contouring, FFTs and data smoothing. 

Complete Windows compatibility, including DDE, OLE and True 
Type font support. 

Available for Windows™ & Windows NT™ 


Call for a free infoFak today] 


1.800-729-4723 

Visual Numerics, 


phone (713) 954-6424 fax (713) 781-9260 
STANFORD e-mail; markellng@bouston.vnicom 
GRAPHICS Mosaic URL: http://www.vnl.com 


AD9591 


Circle 264 on Inquiry Card. 


Something Missing? 

Complete your BYTE collection by ordering Back Issues today! 


1992 1995 1 99 * 1995 


January 1 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Special 

Issues 


















































tiindnvtj 91 


.i 


Portability 

B GbU* IOmm E r ** 


1 Guide fa II "fi 



Special Issues U S. Delivery *5,00 Fordg* $4M 

1996-91-92-93-94 U S, Deliviiiy $6.00 Foreign $8.00 Canada & Mexico S6.5G 
Alt Issue* prior io 1990 U S, Delivery 13 00 Foreign $4.00 

All checks must be in 11-5. funds and drawn on a U.S, bank. 

The above prices include postage in the US. 

Please indicate which issues you would like by checking(V) the 
boxes. Send requests with payment to: 

BYTE Back Issues, One Phoenix Mill Lane, Peterborough, N.JL 03458, 
(603) 924-9281 


Otai^v: 

Card #_ 


□ MasterCard 


DVISA 


□ American Express 


Exp. Date_ 


Signature. 


Name 


Address _ 


City _ 


Statc_ 


.Zip 


BYTE 


Because the Expert s decide. 


All orders mu si be prepaid. Please allow four weeks delivery. 
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THE BUYER’S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER'S MART is a unique classified section or¬ 
ganized by product category to help readers locate sup¬ 
pliers. Each ad has Inquiry numbers to aid readers re¬ 
questing information from advertisers. 

AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 2“xlVie” 
ads can include headline (23 characters maximum), de¬ 
scriptive text (300 characters is the maximum 
recommended) plus company name, address, tele¬ 


phone and fax number, T^k" ad has more space for 
descriptive text (850 characters Is the maximum recom¬ 
mended). 

DEADLINE: Ad copy is due approximately 2 months 
prior to issue date. For example: November issue 
closes on September 8, Send your copy and payment 
to: THE BUYER’S MART, BYTE Magazine, 1 Phoenix 
Mill Lane, Peterborough, NH 03458. For more infor¬ 
mation call: Ellen Perham at 603-924-2598 or Mark 
Stone at 603-924-2695. FAX: 603-924-2683. 


RATES (Jan. 1995) 

3-5 fill 12 

__issues issues issues 

1 ad $731 $701 $614 

2W 2 ads/issue - - 584 

3 ads/issue - - 556 

1 ad $1,462 $1,402 $1,228 

T'tTk" 2 ads/issue - - 1,169 

3 ads/issue - - 1 t 111 

.-COLOR - Add $100. 


ACCESSORIES 


KEYBOARD, VIDEO, MOUSE, AUDIO 

Extend signals from PC with EXTENDER 
SplH signals with COMPANION/PC EXPANDER 
Switch signals among PCs with COMMANDER 
Boosts signals up to 600 feel. Control up lo 96 PCs 
with one keyboard, monitor and mouse. 

CYBEX CORPORATION 

4912 Research Dr., Hunts villa. AL 35BQ5 

Phone: 2G5-430-4Q0G Fax: 205^30-4030 


Inquiry 651. 


STABILANT 22 
CONTACT ENHANCER 

'‘Highly neomnmntiad .., rt Jerry pournefe 
A tang-term or wimnni an tally-sale. resideni contact 
treatment; Slatwlarrt 22 substantially improves the reliability 
ol connectors and oonlacle tar cqmpu tars, bip-medicHj 
electronics, telecom, avionics, process control, CATV, video, 
audio, and automotive equipment. 

D. W, Electrochemicals Ltd. 

97 Newfcirfr Road (North) Unit 3, Richmorta Hill. 
Ontario LAC 3G4, Canada (90S) 508-7500 


Inquiry 652. 


BAR CODE 


Portable Reader 

* M Battery Operated, 64K or 256K 

* DispFay messages and optional voice messages 
tell operator what to do. Messages are easily 
recorded (like answering machine) in any 
language. This unit is EASY! 

* Double duty as Non-portable Reader 

* 4x20 Supertwrst LCD Display, 35 Rubber Keys 

* 2 Surlt-ln Inventory Programs or create custom 

* Download tables and Pick Lists 

* Wand r CCD, or Laser Scanner Input 

* Serial Interface and Keyboard Interface 

+ Reads 2of5, UPC/EAN, 128 , Code 39, etc. 

* 2 year Warranty on Reader &. Wand 

* 30 Day Money Back Guarantee 

+ 64K Complete with Steel Wand - $799 

* Smalt Size and very tong battery life 

Worthington Data Solutions 

3004 Mission Street * Santa Cruz, CA 95060 

4D0-450-W3A PAX 4Q0-455-9964 800-345*4220 


BAR CODE 


Portable Bar Code Reader 

V Use as a PORTABLE, WEDGE, or SERIAL 

> 9V Battery Operation with Lithium Backup 

> 2x16 Supertwist LCD Display 

»- 54 Key Keyboard with Separate Numeric Keys 

> Real-lime Clock Supports Dale & Time Stamps 
>■ Reads all Popular Bar Codes (16 types) 

> Wand, CCD, Laser, or Serial Input Devices 

> Built-In Program Generator 

> Create Your Own Custom Programs 

> 6 Built-In Inventory Programs 

>■ Up to 250 Programs Can Reside in Memory 

> Create up to 250 Data Files per Program 
>■ Up to 250 Look-Up Files in Memory 

> Built-In Calculator 

> Supports HAYES Compatible Modems 

> 64K Memory with Data Compression 

> 30-day 3$ Back Guarantee -1 Year Warranty 

> Complete Unit with WAND Scanner - $795 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless, TX 76040 

(800) 640-4452 (817)571-9015 FAX (817} 685-6232 


NEW FOR 1995 

COLOR 

IN THE BUYER’S MART!! 
Attract the attention of your customers 
with the addition of color to your ad. 

Call Ellen Perham 603-924-2598 or 
Mark Stone 603-924-2696 for Details 
Fa* 603-924-2683 

Inquiry 653. 


BAR CODE 


Bar Code Readers 

For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

* Attaches as 2nd Keyboard, no software changes 

* Reads 2of5, 128, UPC/EAN, Code 39, etc, 

* External or Internal attachment on PC 

* Wand, CCD, Slot Badge, Magstripe or Laser 

* Supports DOS, Novell, UNIX. Mac OS, etc, 

* 100+ Configurable Options 

* Supports USA & International Keyboards 

* 2 Year Warranty, 30 Day $ Back Guarantee 

* Direct From Manufacturer 

* Top Rated by Independent Review 

* Complete with CCD Scanner - $624 
A Complete with Laser Scanner - $784 
A Complete Wand only Reader- $329 

Worthington Data Solutions 

3004 Mission Street • Santa Cruz, CA 950GQ 408-458-9938 

800-345-4220 


Labeling Software 

For DOS and Windows with dot-matrix r LaserJet or 
D&s-kJet. Easy WYSIWYG design, Any format/size Mix 
big text, bar codes, and PCX graphics. Formats for AlAG, 
KMart, Sears, MIL-STO, Penn ays, WalMart. File Input. 
LatralRIGHT for D05-SZ79. Labe I RIGHT for Wlndows- 
$295. 

30 Day Money Back Guarantee 

Worthington Data Solutions 

(408) 458-9938 800-345-4220 


Cordless RF Wand and Laser 

A cordless RF bar code wand or laser with a 
range of 100 feet. Plug-N-Play. No software 
needed. Attaches as 2nd keyboard. For IBM and 
Macintosh or any serial device. Complete 
Cordless Wand - $695, Complete Cordless Laser 
- $1775. Optional range extenders $200 per 
100' added, 

Worthington Data Solutions 

(408} 458-9930 {BOO) 345-4220 


Windows Bar Code Fonts 

Add bar codes to any font based Windows 
program. Fonts designed for dot matrix, 
DeskJet and LaserJet. Print Codabar, 2 of 5, 
Cod© 128, UPC/EAN and Code 39 Inside your 
Windows program. TrueType fonts, bitmaps 
and metafile support included. Only $199. 

Worthington Data Solutions 

(408) 458-9938 (800) 345-4220 


BAR CODE READERS 

Far PC, XT, AT, PS/2, & Serial Terminals 

> Emulates Keyboard: Works With Any Software 

> Data Appears as Keyboard Input 

> Uses Enhanced Decoding Algorithms 

> Accepts Wand, Stot'Badge, CCD, Laser, 
Magnetic Stripe Reader, a R5232 Serial Input 

> Reads All Popular Bar Codes {16 types) 

>■ Reads HIGH, MEDIUM, & LOW density codes 
>■ Auto-Dlscriml nates Between Bar Code Types 

> Easily Programmed with a Bar Code Menu 

> Over 140 User Configurable Options 

> Daisy Chain Up to 96 Readers 
V Supports NOVELL Networks 

>* Supports US & INTERNATIONAL Keyboards 

> Direct From Manufacturer 

>- 30-day $$ Sack Guarantee, 1 Year Warranty 
>- Complete Unit with LASER Scanner - $1095 
>■ Complete Unit with WAND Scanner -$299 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless, TX 76040 

(800) 648-4452 {$17)571-9015 FAX (817) 685-6232 


BAR CODE PRINTERS 

Only $1,4951 
Reseller Pricing Available 
Impeccable Print Quality, Hugged Performance! 

THARO SYSTEMS, INC, 

P.Q Box 798, Brunswick, OH 44212-0798 
216-273 4408 Fax: 216-225^0099 


Inquiry 654. 
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BAR CODE 


CD-ROM 


CD-ROM 


Bar Code Printing Software 
Label Works for Windows 

>- Prints all Popular Bar Code Types {IS Types) 

> Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers. Guides, Lines, Shapes, 
Page Zooms (25%-4Q0%), Tempiales 

> Rotates Text, Bar Codes, and Graphics 

> Supports Windows Compatible Fonts 

> Choose From Over One Hundred Popular 
Label Formats or Design Your Own 

> Rich Text Support: Mix Styles, Types, & Sizes 
>■ Automatically Prints Serial Numbers 

> Imports & Exports Graphic Files: 

TIFF. BIFF, BMP, PCX, WPG, WMF, TARGA 

> Supports Virtually ell Windows Compatible 
Printers (PostScript, Laser, & Dot Matrix) 

> 30*day Money-Back Guarantee. $£95 

* * * CALL FOR FREE DEMO SOFTWARE * * * 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway. Euless. TX 76040 

(800)640-4452 (817)571-9015 FAX (817) 085-6232 


BARCODE & MAG, STRIPE SYSTEMS 

* Keyboard Wedge with HP 

Stainless Steel Wand/Mag. Stripe Reader 

* Keyboard Wedge with SYMBOL LS20QQ 
or SP400 Laser a Mag Stripe Reader 

* Keyboard Wedge with PSC OuiekScan 
LasstfMag. Stripe Reader 

* Software Wedge Decoder with HP Stainless Steel 

Wand or Laser Scanner (dot A v»-f©Z 3E or patileQ . 

* All Wedge Packages include a Wand or Laser Holder 


* Mpg, Stripe Encodar/Rieader (3 Trks) 
w/Sottwara 

* Printing Software (D06.VWJ, uvl. ) 

- Portable Data Terminals 

- Complete POS System: 48640Mhz 


iMB RAM, monitor, POS SOttwnra. 5PZ12 Receipt Pnrter. 

M -S Cash Draper, pole dteptey, HP slaln*#&£ slool wand 
gnO magnellc Slripe reader wtrti deqrjttef 

- Application Software: inwn, a&sai. Tods. Tims A Attend.... 

* Radio Frequency Terminals (sprsai tpcfriifynamsw barati 

* Bar Code Printing Software (DOS) included with 
each purchase 

* Made in the USA» 30 Day SS Back ■ Spanish 
Dept Avail. * Direct from Mfg. 

BARCODE INTERNATIONAL SYSTEMS (BIS) 

12140 Swum Way. Riverside, CA 925031909} 270-0019 M l 

[8M}EM-4ZSZ US * (8P0)219-517S CAM * FAX (9P9127<HH2fl 


Inquiry 655. 


CAD 


Circuit Design Software for Windows 

Easy-to-use schematic entry, PCB design, and 
simulation software, starting al $149 each. 
Complete PCB package with schematics, 
auto router, and layout for 2 -layer circuit boards, 
$399. Enhanced version with auto placement, 
more symbol libraries, and up to 16 layers, S649 
CAM file outputs. 

Mental Automation, Inc, 

5415 136th Place, SE-Beltevue WA 96006 

(206) 641-2141 FAX (2D6) 646-0767 BBS (206) 641-2B46 


Inquiry 656, 


We Buy, Sell & Trade 

CD-ROMS & MEMORY CHIPS 

Resellers Wanted 
Call or write for a free product update 
Consolidated CDROM, Inc. 

515 67th Ave Philadelphia PA 19126 USA 
+1 '215-276-3657 / +1-215-276-3854 fax 

1-800-8-CDROM5 


Inquiry 658. 


INTERNET on CDROM! 


LINUX Developers Resource 3 CD Sel.. .$25 

Slackwnre & morel Complete materials Iq Install & run! 

CICA Windows3CD Sal. . .$25 

Thousands of plug A ptay windows programs! 250+ aamesr 

INTERNET Tools CD-ROM___*.$30 

Networking tools & utilities for DOS & UNIX 

BSDisc <N@t9S0 4 FreeBSD).$35 

Ready to use lormals with install scripts 

USENET 2 CO Sot .. .$25 

camp, sources & all sources + many FAD'S Irom oilier groups 
SOURCE CODE CD-ROM . . . . . . $30 

4.4 BStMJte, XII FIB. MACH. Andrew Winnowing 

PERL 8 TCt/TK CD-ROM .$35 

Utility tang + command long & toolkit Tor X-Wmdows 

STANDARDS 2 GO Set . $30 

RFC's, lEN's, CCirWU Uuebook, Windows Sockets 

MS-DOS 2 CD Set (StmTdl Archive), ..$25 

10.0006 DOS programs, utilities. BBS software & docs 


MC, VISA Sl AMEX 1 -800 -800-6613 

lei: +1-602-526-9565 

InfoMagic tax +1-602-526-9573 

P.0. Bm 30Q7D, Flagsiafl. AZ 8600343370 into@intomagic.com 


Inquiry 659. 


CD ROM TOWERS & 
JUKEBOX SERVERS FOR 
ALL OPERATING SYSTEMS! 

No Device Drivers/ MSCDEX needed, 
Complete Kfl Networks CD Roms, 
unlimited user license, DlSCPORT. 

"Its, NOME BETTER AT ANY PRICE" 

Call NOW: 1 (800) 482-1866 305-271-0076 


Inquiry 660, 


EVERY CD ROM YOU'LL EVER NEED 

TO CREATE EXCITING MULTIMEDIA 

MULTIMEDIA MEGA BUNDLE 

S DISCS AT AN AMAZING PRlCElSI 
GRAPHICS, AUDIO, MULTIMEDIA. MEGA I & II 
$4046- $39.95 II you mention BYTE! 

KNOWLEDGE MEDIA INC. 

435 NUNNELEY RD, PARADISE, CA 95969 

(BOO) 70 CD ROM, (910) B72-7487.1916) 872-3026 FAX 


Inquiry 661. 


New and Updated CDROM Titles 

Cica MS Windows CDROM, Thsnds of Windows pngrms..S29.95 

Digs Games CDROM, Games far DOS/Windows.$39.95 

Space and Aslrorramy, Thsnds NASA rmages/data $39 .95 

C User Group library, C source code Dec 93. ..$49.95 

Simtel MSDQS CDROM, DOS Stoneware/Freewart..,...$29.95 

□FLZ Ham Radio CDROM. FCC Callsign Db & Shrwar.$29.95 

Nabbss OS/2 CDROM. OS/2 SharewarH/Frwwro.$£9.95 

Source Code CDROM, B5Q Mb source, D0S/UnlK.,„„ +w „.$39.95 

Guleribero Project, Literature and dncs.„...~..,.,„.....$39.95 

Linux Operating Sys, 306406 OS, XI t, tell sre__$49.95 

FreeBSD Operating Sys. Ver 1.0, kmt sre, X/GNO..$39.95 

Ubris Britannia, MS00S TedVScl/Englneer....$69.95 

X11R5/Gnu CDROM, Full src. SPARC binaries,....$39.95 

Nebula fur NeXTSTFP, Prgms lor Intel NEXTSTEP .$59,95 

AriaPTOfliamntinflCDROM.Compilers.source, docs...$39.95 

Amlnet C0RDM, Amiga Sharaware/Freawara...$29.95 

CDROM Caddies, Uletimc Guarantee.„— .$4.95 

Top quality CDHOMs. 100% satisfied or lull relurtd. 

WALNUT CREEK CDROM 

4041 Pika Lane, Ste D-212. Concord, CA 94520 

1-800-788-9907 Visa/WC AMEx, Fax: 1-510-674-0821 


Inquiry 662, 


COMPUTER BOOKS 


COMPUTER BOOKS ONLINE 

easy on tins ordering *| our Internet, CompuServe. & 
NIFTY Serve stores 15% of! most books from 140 
publishers for computer proles 5 tonal 5 . GO GBK, 
www.compubooks.comrbtwks.hlrnI, or ftp Into.txt from 
flp.compuboaks.com Worldwide shipping. E-msll to 
mlo©campuboafcs..cQiTi for Information, 

CompuBooks 

BR 1 Box 271 D El 2-321 -9652 

Cedar Creek TX 766 12 USA Fax 51 2-321 -4525 

Order line 800-860-6818 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 

SAFEWARE Computerowner's coverage provides 
replacement of hardware, media and purchased 
software. As little as $49 a year covers accidents, 
theft, power surges and more. One call does it all- 

1 - 800 - 800-1492 

SAFEWARE, The Insurance Agency Inc. 

PO Box 02211.2929 N High Si.. Columbus. OH 43202 

Now available In Ontario!!! 


Inquiry 663. 


COMPUTER TELEPHONY 


Write your own Voice Mail software 

Create advanced, mute-line voiceriax mall systems with 
VOS™, tfte Editors' Choice. Complete language lor 
comp-uterflelephone mtepralkwi, VOS support dEttsbaaes, 
LANs, voice recognition, te*t-lo-speech, conferencing. 
swHdiing and more. 

Call for free booklet Get into Interactive Voice ■. 

Parity Software 

US: 415-9B9-Q330 fax: 415-969-0441 
Europe:+45-3940,8803 fax:+45-3940-7BD3 


CAD/CAM 


COMMUNICATIONS 



CONTOURING MOTION CONTROL 

FROM A PRINTER PORT! 

______ Indexer LPT™ software $ Z4U 

NEW VERSION 3 visa/mc 

* Controls up to six slep motors simultaneously 

■ Linear and Circular Inlarpolatidr. 

■ New lectures to ajccomriKidate machine control 

* Easy-io-usa DOS daviea drtv&r. Super Manual. 

’ CAD-CAM interface available. 

4 . * Carpdrabori, US Arnold Ave. 

Ability Systems Hoslyn,PAiS001tZ15)6S7-4338 

J 1 FAX: t2lS) 657-7B15 


Frame Relay, X.25, BSC, HDIC, SDLC 

Use our rock soltcT compliant. Inexpensive and robust 
aynrihronous products Ipr your PC pmtjfiCl. On board protocol 
support reduces PC overhead, 

* Support for MS-DOS. Windows. Unix, OS/2, Netware and otftflrs. 

- CCriT and ISO com pliant X 25, HOLD 

* Frame Relay blanket cEhilied lor any application. 

* Tesl and datasccpe programs lor easy debugging. 

Sangoma Technologies Inc. 

Tal 1 -800-308-2475 905-474-1990 

Fax 905474-9223 


Inquiry 657. 

350 BYTE MAY 1995 


CREDIT CARD PROCESSING 


Take Charge! 

PC'Credit makes It easy to add credit card, debit 
card and check guarantee services to your DOS or 
Windows applications. Our products Include 
Libraries, DLLs, TSRs and easy to interface 
programs that will provide Ihe solutions to your most 
demanding single or multi-user applications. 

Go Software, Inc. 

31 Sherborne Rd, Savannah, GA 31419 
(800)725-9264 

(912) 925-4048 Fax (912) 927-0214 


Inquiry 664. 



































































DATA RECOVERY 


DATA/DISK CONVERSION 


FOREIGN LANGUAGES 


We Can Save It! 

All Platforms - All Storage Devices 

Proprietary techniques so advanced we 
rescue data others simply abandon, 

DriveSavers 

Restoring data since 1985 

1 - 800 - 440-1904 

415-883-4232 


Inquiry 665, 


Ontrack 

DA TA RECOVE RY 

- Professional service recommended by major hand 
drive manufacturers * Expertise in virtually every 
operating system & media storage device - 24-hour 
support witti weekend, priority, a on-site senate 
available * For fast, successful results, call: 

IVIN: 1 - BOO-iS7 2-25 99 * CA: 1-800-752-7557 
Europe: +44 (0)181 974 5522* Japan: (0429) 32-6365 
Cotp Headquarters. 6321 Bury Owe. Edm Prairie. MN 55346 

Inquiry 666, 


WE WROTE THE BOOK! 

Deal direct with the company who developed 
the systems that most others use... 
SHAFFSTALL! Tape/Diskette 
T ran s fe r i C onv e r s i □ n/D u p I icati o n. PCi Mini/ 
Mainframe/Workstation Tape Transfer. WP to 
WP Document Conversion Services. 

1 - 800 - 357-6250 317a4M077 

Shaffstall Corporation (Fax) 317-842^0294 


Inquiry 670. 


EDUCATION 


B.S. & M.$. in COMPUTER SCIENCE 

The Ameristm Institute For Computer Sciences offers an in- 
daprti home study program to earn your Bachelor ct Science 
at honras, S.$. subjects covered are: MS/DOS, SASIC, 
PASCAL, C, C++, Data File Processing, Dale Slrmrtures S 
Operating Systems. M.S. program Includes subjects in 
Software Engineering and Artificial Intelligence. Ada and 
Using Windows cdursqs atso available. Accredited Member 
World Assoctelion of Urwrerefltes and CcHegea. 

AMERICAN INST for COMPUTER SCIENCES 

2101 -BY Magrwlla Ave,, Sulla 200, Birmingham, AL 35205 

1 800-/67-2427 - 1 -205-323^6191 


OVER 150 LANGUAGES 

Translation, Language teaming 
Tutorials, Fonts, Dictionaries and 
Language Systems for DOS, Mae and Windows. 

Japanese, Chinese, Spanish speaking staff. 
Call us first for best prices and expert support. 

Character Language Resources 

21 Mi Stwtdlc Blvd 304 a. Uwt An&etes. CA 90025 
Hfl0-569-2t)99 FAX 3H>-996-23U3 

Inquiry 674, 


HARDWARE 


Pre-Owned Electronics, Inc™ 

THE Independent Provider, serving tie Dealer, 
Professional, Corporate, Government, and 
_Educational Buyer since 1935. 

APPLE II® & MACINTOSH® 
SYSTEMS * PARTS«EXCHANGE REPAIRS 

(M for a Catalog, „ 800 - 274-5343 

INT'L: 617-275-4600 * FAX: 617-275-4048 

205 BURLINGTON ROAD * BEDFORD, IVI A Q1730 


Inquiry 675. 


Thn n«til Don't lake chances with 

1 ne UUTU your jmpori^ni datal Let 

Recovery m team of specialists 

r * quickly evaluate and re- 

U O m P O n V s " cower your data from most 

T _* storage systems and oper- 

To ta 1 Recall™ ating platforms. We have 

800/743-0594 the experience you need to 

71 9/380*16161 NTl get back up and runnmg, at 

713/300-7022 FAX a price you can attorn to 

2462 Waynoka Road pay. References and re- 

Colorado Sprinqs CO 80915 terra! programs available. 


ACCREDITED B.S.C.5. DEGREE 

Campuler Science degree program Includes C, C++, Assembly 
Language, Visual Basic, Database Design, Basic. Pascal, 
NeiwtMks, Fortran, Ada, Artificial Intelligence, Software Design, 
many more. Software provided al no extra charge. Abe degree 
programs in Etedfonrca A Computer Engineering Technology. 
Accredited member: Durance Education and Training Council, 
which Is recognized by the U.S. Department ol Education. 

Free Catalog: 1-800-955-2527 

Grantham College of Engineering 

Grantham College Road. SlideHl, LA 70469-5700 


HEWLETT-PACKARD 

Buy - Sell - Trade 

LaserJet ColorPro 

DeskJet DrafiPro 

RuggedWriter DraflMaster 

Electrostatic Plotters DesignJet 

HP 9000 Workstations and Veciras also available. 
Ted Dasher & Associates 

4117 Second Awe., S. Birmingham, AL 35222 

Phone: (205} 591-4747 Fax: (205) 59 Ml OS 
(BOD) 638-4833 E-mail: sates @ dasher com 

Inquiry 667, 

inquiry 671. 

Inquiry 676. 

DATA/DISK CONVERSION 


FLOPPY DISKETTE 


LANS 




THE #1 CHOICE 

In disk & tape conversion 

for many leading corporations, government agencies, 
law Anns, and companies in every indusliy-wond-widB. 

Free test * Satisfaction guaranteed 

Graphics Unlimited Inc. 

3000 second St. North, Mmneapois. MN 55411 

(612) 588-7571 FAX: (612} 5BS-8783 
1-600-745-7571 


3.5" FLOPPY DISK 
RELIABLE & DURABLE 

* Wb are a manufacturer licensed by Sony Corporation. 

- Oirr disks are ok 100% tested and CtrtHlad Error Free with guaranis*! 
Clipping Level 

- Available products: 2HB. 2DD. video tape. CD |swelry box. 

■ Our own brand MEGA, OEM tw bulk pack an also auailabfe. 

* Duplicators & wholesalers are welcome. 

YHC Cresett* Ind. LM, IN MARK IND, LTD. 

75 Samtsbury Square 1A Man Foong Industrial Bldg. 

Scarborough, Quit. 7 Cheung Leu Street, 

Ml V 3K1 Canada Cftai Wan, Hong Kora 

T®l: (4161 321-1179 Tel: (8522155S2203 

Ux; (41GJ 321-0451 Fax: (8522) 6973700 


Little Big LAN 

The most flexible network 

* Peer to Peer LAM to 250 nodes 

* $75 total software cost, n ot per node ! 

* Link via serial, parallel, or Modems 

* Also via Etharnel or Arc net, or mix! 

* Typically only 40k of RAM 

Information Modes 

817-367-3339 1 P.O. Drawer F, Damon TX 76202 

Fax a 17 382-7407 Orders 800-628-7992 

Inquiry 668. 

Inquiry 672. 

Inquiry 677. 


FLOW CHARTS 


LASER CHECKS 



CONVERSION SERVICES 

Convert ary 9-track magnetic tape to or from 
over 6000 formats including ZW, 5%” t 6” disk 
formats & word processors, D is Mo-disk con¬ 
versions also available. Introducing CD-ROM 
conversions. Gall for more info, 

Pivar Computing Services, Inc. 

165 Arlington Hgis. Rd„ Dept. #9, Buffalo Grove, IL 60089 

(BOO) Convert (708) 459-6010 


COBOL STRUCTURE CHARTS 

The new PowerStructure for Windows generates 
incredible structure charts DIRECTLY from your 
COBOL source - STRUCTURED or NOT! Forge! 
manual flowcharting. PowerStructure will diagram 
your spaghetti coda, do it in seconds, and free 
programmers for more Important work. 

Now Just $149. 

CyberMetrics 

5541 S. Marine Drive. f Tempe, A2 85233 
(602) 838-3310 


LASER CHECKS 

PERSONALIZED WITH YOUR NAME AND LOGO 
IN SAFETY BACKGROUND 

CALL (714) 773-5811 OR TOLL FREE 

1 -800-252-6427 Fax 1 -800-439-0158 

FOR SAMPLE (ETC.) 
iMAGNEHC ENCODING: 

MICR-COMP, Inc. 

689 S. Stela College Bfvd., Suite A 

Fullerton, CA 92631 


Inquiry 673. 

PROGRAMMERS TOOLS 

Disk & Tape Conversion Services 

Or do il yourself with- Trie File Analyst 1 11 overcomes all life 
translaliOTi and transler prablems. Analyzes unknown Ides! 
Makes old fifes into perlectly structured import or 
ctlem/server files’ Search, remove A replace data/codes. 
Convert between any format, sny date base, any report 
generator. ASCII, cfeHmited, EBCDIC, split, scan, verify. & 
mate, Commercial end Professional editions used daily all 
over iria world! 

tae e\i£ analyst a a lfk garner associates, inc, 

Tto tfflir fib Ffotottytw 99 Madison Aw.. New York, NY 10016 

AfMmatlE!' Tel. 212‘770*7667 


WINDOWS FLOWCHARTER $129 

RFFlow 3.0 is a professional drawing tool for 
flowcharts & org. charts. Requires Microsoft Win¬ 
dows: 500 shapes auto adjust In size: diagonal lines 
and corves; auto line muting and re-routing ; OLE 
server; click on a shape to d ring up a sub-chart; 
imporbmitpcirt bitmaps and metafiles; Call for free 
trial disk. 

RFF ELECTRONICS 

1053 Banyan Court, Loveland. CO BG53B 

Phone: (970} 663-5767 FAX: (970} 569-4869 


DON'T DEVELOP NETWORK APPLICATIONS 

without NPPC, a powerful library subroutine 
package with the simples! API available anywhere! 
Window and DOS. IPX or NetBIOS, Use with any 
language supporting C subroutine calls; C, C++, 
Visual Basic, FoxPro, etc. 30 day $ back 
guarantee. Download a free demo from our BBS. 
NPPC for Windows or DOS - 5195 w/source £395. 

SYNERGY SOLUTIONS, INC. 

2150 South Country Club, Suite 1, Mesa, AZ aasio 

(602)545-9797 FAX (602) 545-9827 BBS (602) 545-0232 

Inquiry 669. 


Inquiry 679, 
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THE BUYER’S MART 


PROGRAMMING TOOLS 


dBASE file access from C++, Bask 

CodeBase gives complete database manage¬ 
ment with multi-user dBASE, FoxPro or 
Clipper file compatibility from C, C-f+ p Basic 
or Pascal. Get visual design software and 
royalty free client-server. Unconditional 
money back guarantee! 

Cell Sequiter Software Inc. hr derailss 

403-437-2410 FAX 403-436-2999 


Inquiry 680. 


PUBLICATIONS 


SCSI MYSTERIES UNVEILED 

Whether a neophyte or an expert, find what you 
need in ihe "SCSI Bench Reference", "SCSI 
Tutor, and "SCSI Encyclopedia*. 

ENDL Publications 

408-867-6642 Fax: 408-867-2115 

Receive immediate information via FaxAocess. 

Dial 408-741 -16QQ from the handset, 
order #5 and follow Instructions on voice menu. 


Inquiry 681. 


SECURITY 


lattders in Software Seturiiy 

EV6H LOCK and EVER KEY ll copy protection. 
Features include — Encryption, Serialization. 
Remotely resettable access flags, date limits, 
execution counts and network user limits - 
and much more! Free demo available. 

Calf today and ask about our low cost Trial Kitsi 

Az-Tecfo Software, Inc* 

201 East Franklin St, Richmond, MO 64065-1883 
(800)227 0644 {810)776-2700 MX {816) 776-8366 


Inquiry 682. 


THE ULTIMATE SOFTWARE SECURITY 

• STQPCQPY family - UNCDPIABLE copy protection 

• STQPVIEW software encryption 

• tMt. f LIMIT rietwurh license metering 

• DOS. Windows, Macintosh, OS/2, support 

• No source code changes required - for ANY or our prod¬ 
ucts In ANY environment 

• Gut products destroy ALL pl w r cgrnpalition 

• Call tdi FREE derna dish, dj Id discuss uut products 
MANY options 

BBI Computer Systems, Inc. 

1410$ Heritage Lane Silver Spring, MO 2090$ 

MDfTflY-AflBf * 600/479-2224 * W107VM94» FjUb301/4M-754& 


Inquiry 683, 


CRYPKEY SOFTWARE LICENSING STSTEW 

'Hardware key prcieeilon wilboiil Ihe hardware key" 
CrypKey is a software protection tea), offering 
■ complete security I rum any disk tupy program 

- complete compatibility wtih any MS-DOS 
Or MS WINDOWS based machine 

- cornptele invisibility - no disk key. no hardware key. 
less support calls 

• instant disaster recovery 

- protect programs dlslilhuted on CD-ROM, BBS. or internet! 
CrypKey Is a sales, tank allowing you to sell your program 

• by increments - enable The options Ihe customer 
purchased 

- by number of runs - e.g., sell ICO calculations Tot $100.00 

• by lime period - e.g.. lease or demo your program 
for 80 days 

CrypKey uses a numeric key that can be transmitted by phgne. 
lax, nr email. Sell your customers more options, more copies, 
more time or more runs instantly, fust by making a telephone 
call, (great tor overseas customers or distributors) CrypKey is 
produced by Kenonic Controls Ltd. - engineering and software 
since 1972 

Kenonic Controls Limited 

7175-12th Street South East 
Calgary, Athena. Canada 72HZSS 
(ml 258 6200 • fax: \ffl) 2586201 


inquiry 684. 


SECURITY 


Cop's Copy Lock II 

Professional software protection with 
TRUE Machine Install. Option Board safe. 
DOS, OS2, Networks, Windows, Trace 3000. 
Di a ICO PS Access Cont rol for mass 
distribution via CD-ROM or Internet, 
Known and used world-wide since 1984, 

LINK Data Security 

I rtl’l: + 45 3123-2350 Fax: + 45 3123-8443 


KEY-LOK “ SECURITY 

Piracy survival 11 years proves effectiveness 
of powerful multilayered security. Algorithmic 
response. Programmable memory. Econom¬ 
ical, Transparent to PARALLEL/SERIAL port, 
Counters/Real-TIme-Clock. Mu III-product/ 
feature licensing. DOS/NT/UNIX/OS2 
Access control systems and disk drive locks, 
MICROCOMPUTER APPLICATIONS 

3107 L Otero Circle, Lifttetan, CO 801 21 

1-8 00-4 KEYL0K (303) 770-1917 FAX: (303) 770-1H63 


Inquiry 685. 


SERIAL ANALYZER 


COM-Watch professional 

Use your PC {even your notebook) to trouble¬ 
shoot RS-232, RS-422 or RS-405 communications 
al a fraction of the cost of purchasing specialized 
equipment. This menu driven software lets you 
monitor bi-directional communications at speeds 
to 115,200 baud Package includes RS-232 cable 
adapter. 

CER • P.0, Box 48 • Amherst, NH 03031 

Tel. (603) 673-8110 * Fax (603) 673-7892 


Inquiry 686. 


SOFTWARE PACKAGING 


FREE SOFTWARE 
PACKAGING CATALOG 

Everything you will nnnd to PacNo^*, Dtoln&uto, &nd Ship You* 
Software!* From manuals and traders, Id mailers and snippers 

LABELS * LABELS * LABELS 

For your diskettes, plain w custom printed 
dot main* or laser primer. . Tree samples 

•••FREE CATALOG*** 

Hke & Associates 

B5BG Monti cello Dr., West Chaster. OH 45069 

Phone/Fax: 513-779-7977 


inquiry 687. 


SOFTWARE/BUSJNESS 


Teach your computer to think 

without programming. Use Brainmaker neural networks tor; 
financial Forecasting, Marketing Predictions, Pattern 
Recognition, Assessments, Medical/Chemical Research. 
Inventory forecasting, and morel Reads most databases & 
spreadsheets Unconditional 30-day money back guarantee. 
DOS/Wmdows/Mac versions starring el 1195. 

call lor free brochure California Scientific Software 

916/478-9040 Fax 916/478-9041 

800 / 284-8112 


Inquiry 688. 


DATA ENTRY SOFTWARE 

Full featured, heads-ctown data entry 
with two-pass verification, edit language, 
operator stats, much morel Designed Tor 
the PS/2®, PC, XT. AT or compatibles, 

PCs from $395 LAN version available 

FREE 30 day trial 

Computer Keyes Tel: 206/776/6443 

21929 Makati Rd., Fax: 206/776-7210 

Woodway. WA 90020 USA: 800/356-0203 


SOFTWARE/ENGINEERING 


Circuit Simulation 

New LOW COST SPICE Took 
Introducing ICAPMLfte 

Affordable SPICE 

Experience Analog and Mixed signal simulation 
tike you've never seen before 

Vast like bang at the Bench. * 

includes; 

* flew IsSpice4; Reat Time Interactive Dis play 

* UNLIMITED Circuit Size I 

* Integrated Schematic Editor 

* Model Libraries, more than 5060 Parts 

* Windows, Windows NT 

Full SPICE programs starting at $95. Complete 
systems with schematic entry, IsSpice 4, models, 
and waveform graphics only $595. 


Call or Fax for your Free Demo kit 

P.O. Box 710, San Pedro, Ca 90733-0710 

Tel (3W) 833-0710 * - k - * 

FAX (310) 833-9658 lilTUSOTT 


Inquiry 689. 


SuperE ILTER 

Active + Passive + Digital + Switched Cap 

* LP. HP, BP. All pans Bntf Natch *150+ Topologies 

* All oofiverlitmal types ■ Cascade up to 5 different types 

* Component & Non-I deal Op Amp parameters Sped Tied 

* Frequency or Time Domain plots ot Group Delay Time Gain, 
Phase • Bast lit tsr unknown wHiilsr recognizer" * Monte 
Cario/Sansillvily analysis ■ $745 ■ Pros Demo 

Tatum Labs, Inc. 

1SB7 N. silo Ridge, Ann Arbor, Ml 4B103 

313-663-8810 FAX 313-663-3640 


Inquiry 690, 


SOFTWARE/GRAPHICS 


New Version! 

AccuSoft image Format Library 5.0 

Programmers: Add support for 36 raster 
file formats instantly! 

TIFF, JPEG. PCX, TARGA, DIB, OCX, GIF, BMP. 
WMF. PICT, WPG, EPS. Group 3. Group 4 
New Form arts; Photo CO, Photoshop. ASCII, 
KoFax. RLE, laserData, CALS, ATT, CLP, XWD, 
IMG IFF, SUN, XBM. ICO, IOCA. CX2, XPM, 
CUT. Breoktrout, MAC. MSP 
Guaranteed to read alt raster Images in existence 
in the listed formats! 

# import, export, scanning, conversion, compression 

# Printing, display, image processing 
$ Supports all languages 

# Fax formats and multi-page images 
£ Rotate, zoom, scale, color reduction 

# Thumbnails, sharpen, special-effects 

a Windows, NT, WirtPro Gold 32, VBX, V0X32 
A Watcom. OS/2, MAC, UNIX, Clipper, FoxPro 

AccuSoft Corp. Coll 800-525^3577 

Two Wfestbaraggh Bus innss Park Wcsfbaraugh, fM 01581 USA 

TEL (508) 898-2770 FAX (508) 898-9662 


Inquiry 691, 


Autodesk’s DWG OEM 

♦ Programmers' Toolkit to Flead/Writa AutoCAD DWG 
& DXF Files. 

♦ Object oriented, modular, database-like access to 
CAD data. 

♦ View, Print, Plot and Pick Modules. 

♦ Available lor C/C++ for DOS, X-DOS, Windows, Sun, 
and other Unix systems. 

Autodesk OEM Sales 

1301 Marina Village Parkway, Alameda, CA 94501 
Phone: (510) 337-7203 Fax: (5ID) 523-2880 


Inquiry 692. 
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SOFTWARE/GRAPHICS 


SPEECH RECOGNITION 


WINDOWS 


DbCAD dev 1.3 DLLs 

Create, select, edit, import (DXF, DWG). all the 
AutoCAD 2D vector entities, in a graphics database 
(DBF). Display raster Images (RLC, RLE, BMP) on 
which yon can overlay vector drawings (DWG, WMF, 
graphic DBF), Manage a graphic window (pan, 
zoom, overview, pick). Print by using Windows 
driver and fonts. 

Channel inc. U.S.A. 

+617-863-0068 


Inquiry 693. 


CAD Developers Kit 

m CAD Professional 5.5, a C‘ WlrVDOS SDK. 
Rsad/WdteMew PCX/GIF files & DXF to R12. Create 
fonts S text. Ray Tracing & Shading Hundreds of 2D & 
3D routines. Comes as DOS Ub„ Win Lib, & Win DLL, 
Source available. Free Technical White Paper 
available. Call or write today. 

Disk Software, lnc, r Box 941152 
Plano. TX USA 75094-1152 
800-635-7760, Fax 214-423-7286 


Inquiry 694. 


SOFTWARE/SCIENTIFIC 


VT^X Scientific Desktop Publishing 

* Scalabta Fonts * Font affects - Typeface customization 

* Equations * Tables * Graphics * Foreign languages 

* Multi-lingual spell & hyphenation * IDE * On-line help 

* Dos, Dos-32 and Windows versions * From $199 
T^X of Tomorrow '-Notices of AMS, March 1991 

Call now for a FREE DEMO DISK 

MicroPress, Inc. 

68-30 Harrow Street, Forest Hills, NY 11375 
Tel (718) 575-1816 Fax (718) 575-8038 


Inquiry 695. 


EXPERIMENTAL DATA FITTING 

SCIENTIST™ is the leader In experimental data 
tilting. Fit combinations of user-defined algebraic 
and differential equations or Laplace transforms - 
also splines and Interpolating functions. Includes 
3D plotting and a scientific worksheet. Requires 
Windows. $295. Model libraries also available. 
MicroMath Scientific Software 
1-800-942-6284 Fax: (801) 943-0299 


Inquiry 696. 


SOFTWARE/SECURITY 


COPY PROTECTION & MORE 

REGISTRATION MANAGER Is a powerful 
utility used to encourage registration AND a 
database you customize to track your user 
demographics. Select the level of 
encouragement, from gentle reminder to 
full blown copy protection, 

StanBrite SOFTWARE 

(801)882-3546 fax 10 801-862-3317 


Inquiry 697. 


SOFTWARE/VOICE/FAX 


HIGH LEVEL C LIBRARIES 

Multi-Voice find Multi-Fax arc complete dmnelopmehl C toolkits to 
access an tho features for mesl voice and lax processing Boards 
avaiUPle today. It helps you write MULTI- LINE VOICE (antVor} FAX 
APPLICATION Iti minutes. Many example programs and libraries are 
delivered wil h fully commentud source ddUb. VtSA/MC Accepted. 
Multi-Voics Tor Dialogic, Rhelorex, of Pcwariine II: £599 
Multi-Voice for Single Line Watson Board: $99 
Multi-Fax lor CAS (Intel SatieFAXtion): $199 

ITI SOFTWARE 

Fai^On-Demand far Information:: (514) B35-221G 
Tel: 514-597-1 ®92 Fax: 514-52^2362 BBS: 514-B35-5945 




TALK TO YOUR PC 

Dragon Dictate™ speech dictation system 
lets you use your PC in DOS or Windows 
entirely by voice. 

914 937-2376 

SRPA, INC, Members Nationwide 


THE ULTIMATE BBS 

FREE FREE FREE FREE FREE FREE FREE 

tales! Windows and DOS Utils, Pgms, Source 
Code, Lively CHAT, online games, Inlemel Access 
and more and all FREE. Call from home or office 
up to 14.4K and download for FREE (rV8/1) 

217-792-3663 

Customer Seivics 415-281-4426 

Inquiry 698. 

Inquiry 703. 



inquiry 699. 


VAX TO PC TRANSLATION 


Vox Bosk to Visual Basic 

10 passes of your oode plus over 300 tests on every 
Vax line. Problem code is commented and a solutions 
manual included. Also Visual Basic example step by 
step, 

PC version $395, Vax $2000 plus par PC license. 

Mikado Computing Ltd, 

30£ Regent St., London WlR flAL, UK 

- Call +44 1 71 323 5423 (24hrs messaging) 

* Fax +44 171 911 5104 

- e-mail 100114,11 lo@Cdrnpuserve,cOfn _ 


Inquiry 700. 


WEATHER SATELLITES 


Weather reception with Laptop or PC using 
PCMCIA satellite decoder and software 

View cloud formations, watch storm a develop, measure sea 
surface temperatures and plot course using rangerbsaring tools 
from NQAA polar entiling weather satellite images caplured live 
(HI youi laptop cumputerl 

Also captures geostationary satellites and HF Marine! Fax. 
Portable system used by mariners, aviators, computer hobbyists 
and protesskmals, Complete systems available Includlng. 

PCMCtA typo (1 card/softwaro and VHF neceruor/anlsrina. 
OFS WealherFAX, 64W Lake nest Court, Raleigh, MC 27612 
Phaite/f&x: (919) 847-4545, EMail; ldahl@cybemetlcs.net 


WIDE AREA NETWORK 


Access/LAN Wide Area Network 

LAN dial-up system. Access databases from remote 
locations. LJp to 32 lines. Multitasking. Connect to 
Novell, LANtastic, WindowsNT, POWERLan, AS4Q0 & 
others. Arcnet, Elbe met, T-Ring, TCP/IP. Use dial-op or 
dedicated lines with modems & mulflplexers. Network & 
remote printing. Rims ai LAN speed . Ideal where access 
to centralized data is req'd. 

Compumation Software Corporation 

1 -800-267-4855 Fax (305) 770-6877 


Inquiry 701. 


WINDOWS 


*FREE INTERNET 

217 - 322-1111 

Full Access 14.4K 8/N/1 All Nodes 
Service is FREE 'You Pay L.D. Charge 

Voice Help 1-217-322-1212 


Inquiry 702, 


There Are 275,000 
Good Reasons to 
Advertise in the 
BYTE Deck! 


The BYTE Deck malls to a select group 
of 275,000 BYTE subscribers who 

are proven direct market buyers. 

In fact, BYTE subscriber surveys show 
that many readers prefer to buy 
through the mail order/direct channel: 

Direct Channel Preference for 
Purchases of: 


Software 69% 

Computer Systems 63% 


Peripherals 62% 


Networking 45% 


Source: 1994 Suhscntwr Study 

The average BYTE reader influences the 
purchase decisions of 107 others, 
works in a company with more than 
1,000 employees, and influences 
more computer product purchases 
than any other person in his/her 
organization. The BYTE readership 
provides quality leads. Why settle for 
anything less? 

Call Brian Higgins today at 
(603) 924-2596 or fax your 
order to (603) 924-2683. 

The BYTE Reader: 
Simply the Best 



Circle 704 on Inquiry card. 
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ADVERTISER CONTACT INFORMATION 


To order products or request FREE information, call advertisers directly or send 
in the response card by mail or fax! Let them know you saw it in BYTE! 


Inquiry No. Page No. Phone No, 

A 

283*284 ACI 244 800-963-1177 

213 ACTION 238 +886-3^520697“ 

267*268 ADQNTEC GMBH 247 +49 7043 40440“ 


273 

ADVANCED ENGR CONCEPTS 244 

310*379-1169 

* 

ADVANCED MICRO DEVICES (NA) 77 

800-222-9323 

271*272 AEROCGMM WIRELESS INC 

239 

800 492 2320 

150-151 

AEHONICS INC 

141 

512-256-8046 

61 

ALADDIN KNOWLEDGE SYSTEMS 84 

800-223-4277 

657 

ALTEX ELECTRONICS (NE) 

238 

800-531*5369 

557 

ALTEX ELECTRONICS (SO) 

230 

800 531-5369 

214 

AMERICAN ADVANTECH 

242 

800-800-6009 

62 

AMERICAN POWER CONVERSION 3243 

■BO04Q0-4AFC 
depl A2 

4 

AMERICA POWER CONVERSION 32A-B 


144-145 

AP PROFESSIONAL 

14-15 

619-699-6735 

553-554 APE PTACEK ENGR. GMBH 

4QIS9 

+49-89-604395'' 

533-534 ARLSTO GRAPHIC SYS 

4015 15 44940-54747-111*' 

159 

AT&T GLOBAL INFO SOLU (NA) 59-61 

600447-1124 
ext 1050 

185 

AVALAN TECHNOLOGY 

235 

508-429-3179" 

229 

B 

BEAME &. WHITESIDE SAN 

245 

800-010-7898 

230 

BEAMED WHITESIDE SAN 

245 

800-010-7890 

* 

BEAME & WHITESIDE SAN 

40(S 10 

910 031-8989 

531 

BEAME A WHITESIDE SAN 

40IS 11 

S19-S31-6989 

130 

BEAME A WHITESIDE SAN (NA,) 189 

800-216*6450 

63*64 

BELL A HOWELL INC {INTL) 

149 

705-875-7600 

63-64 

BELL A HOWELL INC (NA) 

149 

800-SCAN494 

450 

BIX 

259 

800-8954775 

SC 1-502 BOCA RESEARCH INC 

4CIS6 

407-997-6227 

260-261 

BOXLIGHT CORP 

243 

800-762-5757 

171 

BTG 

74 

703-876-1020“ 

• 

BYTE BACK ISSUES (INTL) 

135 

603-924-2007 

4 

BYTE EDITORIAL SURVEY 

194 


4 

BYTE EURODECK (INTL) 

120 

603-924-2533 

4 

BYTE NETWORKING ON DISK 

188 


65 

BYTE ON CD ROM 

186 


4 

BYTE READER 

209 

603924-9281 

4 

BYTE REPRINTS (TNTL) 

124 

603-924*2525 

• 

BYTE SUB MESSAGE 

200 


* 

BYTE SUB MESSAGE 

4015 21 


* 

BYTE MOVING 

4tHS 32 


* 

BYTE WAREHOUSE 

201 


200 

C 

CADSOFT COMPUTER INC 

229 

407-274*8355 

lit 

CALI FOHNIA PC PRODUCTS INC 166 

000-3944122 

551-552 CALLUNA TECHNOLOGY LTD 40IS 23 +44(0)1592 530920“ 

503 

CHERRY 

MIKRGSGHALTER GMBH 4DIS 26-27 

+49-964340-206 

506 

COBALT BLUE 

4GIS30 

404*510-1116 

4 

COLOHADO MEMORY SYSTEMS 109 

000-451-0907 

549-550 COMBYTE INC (INTL) 

91 

303-229-0660 

4 

COMPAQ (NA) 

16A-L 


66 

COMPAQ (NA) 

20-29 

800-853-9518 

504-505 COMPEX INC (INT'L) 

65 

714-630*7302 

68 

COMPUTER ASSOCIATES/ 
UNICENTER 

103 

800-225-5224 
rfepl 10500 

67 

COMPUTER ASSOCIATES, 1 
VISUAL OBJECTS 

69 

000225-5224 
tfepj 14500 

* 

COMPUTER BOOK CLUB {NA: 

| 145 

717-704-2191 

* 

COMPUTER BOOK CLUB (N A) 144A-B 


m 

COMPUTER DISC WAREHSE 

212-213 

0QD-9594CDW 

507 

COMPUTER FRIENDS 

40IS28 

503-026-2291 

508 

COMPUTER QUICK 

4015 20 

415*081-8330 

180 

COMPUTERLANE UNLTD 

220 

800*526*3462 

215 

COMPUTERWISE 

246 

800-255-3739 

239 

CONTROL CONCEPTS INC 

242 

800-922-9250 
ext 6444 

# 

COPIA INTERNATIONAL LTD 

184 

708-082-8896 

69 

COREL DRAW 5 

31 

613-728*6826 

estSOSO 

129 

CREATIVE LABS INC 

57 

800-998-5227 


Inquiry No, Page No. Phone No. 


176 

CREATIVE MINDS 

89 

800*701-0889 

70-71 

CTX INTERNATIONAL INC 

96 

909-596-6293“ 

181-182 CYBEX CORP 

215 

205-430-4030“ 

183-164 CYBEX CORP 

223 

205-430-4030" 

509-510 CYBEX CORP (INTL) 

CHI 

205-430-40QO" 


D 



201 

□ALLAS SEMICONDUCTOR 

235 

800-258-5061 

139-140 DATASTORAGE 

MARKETING INC(NA) 

118 

000*543-6090 

166*167 

DATADISC 

45 

500-DATADISC 

186 

DAT ALUX CORP 

214 

000-DATALDX 


DATAPRQ (INTL) 

20-29 

800-320-2776 


DATAPRO 

72-73 

800-328-2776 

72-73 

DATAPRODUCTS 

160 

800-960*0374 


DEU.COMPUTERCafff(NADB40) CVl 

600-433-3409 


DELL OOWUTER CORP {NA D0rtO) CVIIt 

500-232 5610 


DELL COMPUTER CORP (NA) 

CVl 

000-274-4635 


DELL COMPUTER CORP (NA) 

CVII 

BOO 247-6619 


DELL COMPUTER CORP (NA] 

CVIII 

500-232-5017 

286 

DELPHI INTERNET SERVICES 

197 

000*6954005 

74 

OELRINA FORMFLOW 

142 

000-268-6002 

287-206 DELTEC/NSSI 

196 

BBQ-33S432T 

75-76 

DIGIBOARD 

193 

600-755*0107 

547*540 

DIGITAL INFORMATION 
SERVICES (EUROPE] 

40IS19 

+41-22-7910BB5” 

543 

DISTINCT CORP 

4<MS 14 

408-366-5933 

186 

DISTRIBUTED PROCESSING TECH 234 

600*322*4376 


E 



564 

ECEl (DIGICOM) (INTL) 

145 

+806-2-772-3407“ 

565 

ECEL (DIGICOM) (INTL) 

147 

+086-2-772-3407” 

246 

EMATEK GMBH 

246 

+49 221 529666 

541-542 ERGOTRON EUROPE 

40IS13 

+31 20 690.60,65 

511-512 EUTRQN 

40IS24 

+39 35201003 

77-70 

EXABYTE CORP 

19 

800-EXABYTE 


F 


539-540 F 6 H SIMULATIONS (INT'L) 

59 

+31 13427 516" 

513*514 FASTHAROLOCK 

4015 5 

+49-69-539600-20 

148*149 FAST MULTIMEDIA 

105 

+49-69-50206499“ 

629 

FIRST INTERNATIONAL COMP 

40IS2 

+806-2-718-2732“ 

107-100 FIRST SOURCE INTL 

226 

7H-440-775O 

254 

FUZIWARE INC 

247 

800-472-6183 

216 

G 

GAGE APPLIED SCIENCES INC 

242 

St4-337-6893 

4 

GATEWAY 2000 

36-39 

800-046*2059 

79 

GLENCO ENGINEERING (INTL) 

139 

708-008*0300 

89 

GLENCO ENGINEERING (NA) 

139 

000-562-2543 

237-238 

GRANITE DIGITAL 

243 

510-471*6442 

SIS 

GREY MATTER LTD 401517 

1 

244 

H 

HALL RESEARCH 3 TECH INC 

239 

600-959-6439 

279-230 HGEI SANGYD CO LTD 

243 

+81 *3-3661-9147" 

217 

HOOLEON CORPORATION 

243 

520-634-7515 

559 

HUMMINGBIRD COMMS LTD (INTL] 77 

905-470-1203 


I 


170 

IBM 

37 

800-3-IBM-OS2 

291 

IBM 

123 

000 IBM 4 FAX" 
6X13079 

291 

IBM 

123 

BCKMBM-4FAX" 

oxt307B 

274-275 

1CL (EMSLA] 

245 

703-648-3326" 

157*153 1CONOV1X INC 

102 

000-943-0292 

81 

INTEGRAND RESEARCH 

195 

209*651-1203 

174-175 

{NTEK TECHNOLOGIES 

191 

404-015-5283 
ext 3504 

4 

INTEL CORPORATION 

10-tT 

000-538-3373 

544 

1NTERS1S AUTOMACAO 

40I5 22 

+351 441 2247 

218 

10 TECH 

242 

216-439-4091 

127-128 

ITERATED SYSTEMS 

110 

000-437-2205 


J 


169 

JAMECG ELECTRONICS 

219 

000-831-4242 

* 

JDR MFCRODEVICES 

237 

800-538-5000 


Inquiry No. Page No. Phone No. 


252-253 JNL COMPUTER PRODUCTS 

243 

510-353*6262 


K 



219 

KILA 

241 

303-444-7737 

292-293 KINGSTON TECHNOLOGY 

130 

714*435*1850 

250-251 KUREO TECHNOLOGY INC 

248 

604*433-7715 


L 



203-204 LA TRADE 

232 

800-433-3726 

82-83 

LAHEY COMPUTER SYSTEMS 

192 

800-5484778 

136 

LANSOURCE TECHNOLOGY 

198 

416-535-3555 

• 

LEXMARK 

159 

8O0-691-O399 




ext 231 

117 

LOGIC PROGRAMMING ASSOC 4615 29 

800-940-7567 


M 



262 

MAILER'S SOFTWARE 

246 

SOO-SMFMAIL 

4 

MCGRAW-HILL MAGAZINES 

92 


- 

MCGRAW-HILL QN-UNE 

93 


165 

MENAI CORP 

190 

BOO-GAMELON 

196 

MICRO 2000 

221 

800-864-6003 

191-192 MICRO SOL UTIONS COMP PROD 225 

800-295-1214 

231*232 MICROCAL SOFTWARE INC 

240 

800-969-7720 

535-536 MICRODATA SYSTEM SRI 

40)S 30 

+39 1 87 908 460 

04-05 

MICRGGRAFX 

151 

800-877-3040 

199 

MICRO-INTERNATIONAL INC 

228 

SO0-M7-5667 

131 

MICRON COMPUTER 

CIM 

206465-3434 

* 

MICROSOFT CORP 

2-3 

800-719-5577 




deplNYY 

220 

MICROSTAR LABORATORIES 

242 

206453-2345 

4 

MICRO WAY 

ISO 

506-746-7341 

261 

MICRO/SYS 

244 

016-2444600 

528 

MINICQM / CLASSNET VIDEO 

40IS16 

*972-2-516593 

518-519 MINOLTA GMBH (EUROPE) 

40IS21 

+49-511-7404-401 

96-97 

MINUTEMAN 

112 

214*446-7366 

622*523 MSNUTEMAN 

40IS 31 

214-446-7363 

210 

MIPS DATALINE AMERICA INC 

233 

800-698-8560 

87 

MKS / MORTICE KERN SYSTEMS 140 

510-864-3251 


N 



88*89 

NAN AO USA CORP (NA) 

66 

310-325-5202 

221 

NATIONAL INSTRUMENTS 

246 

512-784-0100 

520*521 

NATIONAL INSTRUMENTS 

40I5 26 

512-764*0100 

566 

NETWORLD (INTL) 

110 +49-B9-14312-4B6" 

190 

NEVADA COMPUTER 

224 

800-982-2925 

247 

NEWVOICE 

240 

703-648 0585 

159 

NEXGEN 

111 

408-435-0202 

90-91 

NORTON-LAMBERT 

71 

805-9644767 

92 

NSTL 

265 

610-04 T-9600 

569-570 NSTL 

40)519 

610-94T-96DQ 

93 

NUMBER NINE COMPUTER 




SYSTEMS 

108 

8D0-GET-NINE 


O 



257 

OBJECT MANAGEMENT LAB 

247 

BO0-6789-OML 

163 

OBJECTS INC 

42 

500*777-2800 

610 

OLIVETTI S-PA (INTL) 

60*61 

+39-2-45361 

530 

ON TIME MARKETING 

4C1S 32 

+49-40-437472 

* 

ORACLE CORP (NA) 

20-21 

800*492-9870 



ext 49Si 

208-209 ORCHESTRA MULTISYSTEMS 

236 

800-237-9988 

4 

OSBORNE MCGRAW-HfLL 

46-47 

800422-8158 


P 



205 

PACIFIC coast micro 

222 

610-581-6040 

* 

PC EXPO NEW YORK 

138 

600429-3976 

206 

PC’S CQMPLEAT 

216-217 

508-024-6400 

98 

PERSOFT INC 

183 

800-366*5263 

222 

PERSONAL TEX 

247 

800-808-7908 

024 

PHILIPS MONITORS (INTL) 

20*21 

+3140 73 39 83" 

246-241 PIKA TECHNOLOGIES 

240 

613-591-1555 

99-100 

PINNACLE MICRO 

9 

714*727*3300 

102 

PKWARE INC 

68 

414-354-8699 

101 

PKWARE INC 

152 

414-354*8699 

146-147 PLEXTOR 

199 

800486-2683 

4 

POLLUTION SOLUTION 

290 


103 

POPK1N S/W « SYSTEMS INC (N.A.)179 

.212-571-3434 
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ADVERTISER CONTACT INFORMATION 


Inquiry No. Page No* 

Phono No. 

Inquiry No. Page No. 

Pftcm® No, 

* 

PROFOUND (N.A.) 

120 

800-375-6093 

235-236 

SfGMA TECH SOFTWARE 

241 

818-380-6132 

* 

PROFOUND (N.A.) 

120 

800-680-5583 

* 

SILICON GRAPHICS (N.A.) 

135 

00O-0OD-7441 

132-133 PROXIMACQRP 

94 

800447-7692 




ffltt D440 




mi 652 

255-256 

SILICON WAREHOUSE 

239 

800-3474887 

156 

PSl (N.A.) 

167 

BOO-PSI-DB52 

269 

SILICONHAX 

241 

800-700-8560 




PC400140 

154-155 

SMITH MICRO SYSTEMS 5 




QMS 




SOFTWARE <NA) 

124 

714-362-2345 

* 

163 

800-841-0760 

282 

SOFTAPPROACH CORP 

247 

800-263-9090 




exl 5052 

112 

SOFTWARE SECURITY 

153 

203-656-3932" 

104 

QNX SOFTWARE SYSTEMS LTD 

185 

800-670-0566 

172-173 

SOFTWAY AMERICA INC 

44 

303-670-5345 




exl 1 DOS 

560-561 

SOLID COMPUTER 



223 

qualstah corp 

244 

800463-0680 


GMBH (INT’L) 

179 

+49*68-3159146" 

1(15-106 

QUARTERDECK OFFICE SYS 

67 

310-392-9651 

525-526 

STAC ELECTRONICS (INT’L) 

CIV 

+44-1^344-302900 

107-100 

OUATtCH INC 

210 

800-553-1170 

113-114 

STAC ELECTRONICS (N.A.) 

91 

800-677-8232 








exl 521 


R 



233 

STAR GATE TECHNOLOGIES 

241 

800-702-7428 

567-568 

RACAL AIRTECH (INT'L) 

167+44-(D)1044-201032" 

234 

STAR GATE TECHNOLOGIES 

241 

800-762-7428 

211-212 

RAIPTEC CORP 

233 

404-664-6066 

115 

STATSOFT 

101 

910-5034149 

109 

RAINBOW TECHNOLOGIES 

79 

S00-B52-8569 

125-126 

SYMANTEC 

53 

600-468-9914 

245-246 

RCt 

240 

908-674-4072 




ext 5618 




ex| 71 

125-126 

SYMANTEC 

55 

BOO-6284777 


m 

224 


RECOGNITA (INTL) 
RECORTEC INC 
RHETOR EX INC 


m 

231 

240 


193-194 ROSE ELECTRONICS 


436*1-2010925 
800-729-7654 
408-370-0001 
800-333-9345 


S 


164 SAMSUNG ELECTRONICS 
MMtl SAMTRON DISPLAYS INC (N.A.) 

137-138 SCEPTRE TECHNOLOGIES 
202 SCITECH INTERNATIONAL 

543-546 SEH 

CQMPUTERTECHNIK GMBH 40IS 29 +49-S21-94220-0 
242-243 SHAFFSTALL CORP 244 809-248-3475 


165 

147 

117 

227 


301-229-4053 

310-537-7000 

800-760-2078 

800-622-3345 


134-135 

TADPOLE TECHNOLOGY 

35 

800-230-6656 

277-278 

TALKIE 

245 

S00-TALKIE-4 

225 

TALKING TECHNOLOGY INC 

241 

800-685-4804 

116 

TEKTRONIX 

81 

800-835-6100 
exl 1037 

537-538 

TELEUNKAG 

404& 22 

+4142431081” 

160-161 

TEXAS MICRO 

129 

713-541-8200 

* 

TEXAS MICRO 

128A-B 

713-541-B200 

168 

THE LEARNING CURVE 

64 

813-736-2295 

117 

TOSHIBA AMERICA INC 

24-25 

800-457-7777 


Inquiry No. 


Tftl VALLEY TECHNOLOGY INC 
TRIPP LITE 
TTM NEDERLAND 


U 


276 UNITED EDUCATION CENTERS 

V 

226 VIDEX INC 
120-121 VIEWSONIC 

263 VISUAL NUMERICS 

264 VISUAL NUMERICS 

270 VU-TEK VISION CARE FILTERS 

W 

122 WALKER, RICHER 8 QUINN 

123 WATCQM SQL 
142-143 WIBU (INTI) 

142-143 WI6U (U.S.) 

141 WINROOK COMPUTER CORP (N. 

197 WORLDWIDE TECHNOLOGIES 

X 

555-556 XEROX IMAGING SYS (INT'L) 

Z 

124 ZEOS INTERNATIONAL 

227 Z-WORLD ENGINEERING 

' Correspond directly with company. " indicates FAX Number 

Regional Edition Definitions; 

CD - Ads cnly appear in Canada Edition 
DEMO- Ads only 30000* in Derrwgmphig Edilion 
EUROPE - Ads only appear in Europe Edition 
J5/NTL - Ads only appear in International Edition 
MW - Ads only appear in Midwest Region Edition 
N.A. - Ads only appear In Worth America Edition 
NE - Ade only appear In Nurtheasi Regton Edition 
PC - Ads only appear In Pacillc Coast Hag*on Edition 
SO - Arte ortiy appear in Soulhefll Region Edition 
U.S. - Ads only appear In U.S. Edition 
WORLD - Ads only appear In World Edition 


No. 

Phone No. 

242 

510-447-2030 

138 

312-755-8741 

244 

+31*2979-88365 

246 

300-8774009 

0X128 

239 

503-758-0521 

6-7 

909-069-7976 

247 

890-364-8830 

240 

800-729-4723 

239 

80^269-8801 

132 

296-217-7100 

27 

519-088-3700 

44+49-721-93172-22" 

44 

301-570-3497 

V) 13 

000-460-0366 

218 

215-922-0116" 

13 

+44 1734 261913" 

32-83 

000-554-5226 

244 

916-757-3737 


BYTE ADVERTISING SALES STAFF 

Diane Lieberman. Director , Sates Operations. One Phoenix Mitt Lane t Peterborough, NH 03458, Tet. (603) 924-2518, Fax: (603) 924-2683 


NATIONAL ACCOUNTS 

Jonathan Sawyer (603) 924*2665 
McGraw-Hill Publications 
1221 Avenue ol Americas—28th Flow 
New York, NY 10020 

FAX: (212)512-2075 

NEW ENGLAND 

ME, NH, Upstate NY, VT. MA, Rl, CT. 
ONTARIO 

CANADA 8, EASTERN CANADA 
Sanford L F*ish (617} 960-6344 
Merle Mode! (617) 0606221 
McGraw-Hill pubticiMiens 
24 Harlwat! Avenue 
Lexington, MA 0£173 

FAX: (617) 06045869 


EAST COAST 

NY. NYC. NJ.DE, DC, MD, PA.VA 
Michael Falnberg (21Z) 512-4011 
Susan RasSsrfllni (603) 024-2656 
McGraw-Hill PuClrcallons 
1221 Avenue of Americas—2&lh Floor 
Now York, NY IM20 
FAX: {212)512-2675 

SOUTHEAST 

NC, SC. GA, FL, AL. TN, MS, AR, LA, 
KY.WV 

MaryAnn Goulding (404) 043-4762 
Margot L Swanson (603} 024-2651 
McGraw-Hill Publications 
4170 A^tard-Dunwoody Hd„ Sufe 520 
Atlanta, GA 30310 
FAX: (404) 252-4056 


It, MO, KS, tA. ND. SO. MN. 
Wl. NE, IN, ML OH 
Leri Sllvarstain (614)099-4906 
Ed Ware (603} 924-2664 
McGraw-Hill Publications 
92T Eastwind Drive, Suite 110 
WastatviH'e, OH 43001 
FAX: (614} 899-4999 


ROCKY MOUNTAIN 
CO, OK, TX 

Jennifer Walter (214} 701-8496- 
Kevin Lary (603) 924-2527 
McGraw-Hill Putieattons 
14050 Quorum Dr-, Suite 3S0 
Dallas. TX 75240 
FAX: (214) 991 6200 


NORTH PACIFIC 

NORTHERN CA. OR, ID, MT. WY. UT 
ReyJ Kdps (410) 613-0861 
Jarras Ball (603) 924-2662 
SILICON VALLEY. HI, WA. AK. 

W CANADA 

Susan Wernar (41-5) 513-6062 
Jamas Bait (603} 924-2662 
McGraw Hill Publications 
1900 O'Earrell Street, Suile 200 
San Matoo.CA 94403 
FAX: (415) 613-6867 


SOUTH PACIFIC 

ORANGE COUNTY 
SAN DIEGO COUNTY 
Beth Duclas (714)753-0140 
Mark Spares (714) 753-0140 
Brad Dixon (603) 924-2574 
McGraw-Hill Publications 
15635 Alton Pkwy., Sulla 290 
LtvIna.CA 92710 
FAX: (714) 753-0147 


Peterborough, NH Office: Inside Sales FAX: 603-924-2683 

Hardwire/Soft we r e Showcase BYTE Dock 

Brian Higgins (603) 924-2596 
BYTE Publication* 

One Phoenix Mill Lane 
Peterborough, NH 03458 


Advertising FAX: 603-924-7507 


Northern US-: Mark Slone (eoa) 924*2695 
Southern U.S.: Elian Parham (603) 924-2598 
BYTE Publications 
One Phoenix Mdl Lane 
PflSerbariQugh, NH 03450 


Joseph Mabs (603) 924-2533 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough, HR 03450 


Brian Higgins (I 
Fax: (603) 924- 


INTERNATIONAL ADVERTISING SALES STAFF 

Ga/y L^cas, European Sales Director. 34 Dover Street, London W1X 43R, England. Tel. *44 171 4956780. Fax: +44 1714956734 

ITALY, FRANCE, SPAIN, 


Gary Lucas (+44 171 495 6700} AUSTRIA 


Jonathan McGowan 
(+44171 495 6701) 
McGraw-Hill Inc. 

34 Davor St. 

London W1X4BR 
England 

FAX:+44171 4958734 


JOrger 
McGraw-Hill Inc. 
LietsgstrasselS 
&8C323 Frankiurt 
Germany 

Tel: +49 69 7140 7140 
FAX: +49 69 7140 7146 


Zena Cuup£, Amanda Blaskatt 
A-Z tnlamatiaral Sakis Lid. 

70 Chalk Farm Road 
London NW1 BAN 
England 

Tel: *44 171 2043171 
FAX: +44 171 2848174 


Subscription Customer Service 
U.S. 1-800-232-2983 
Outside U.S. +1-609-426-7676 

For a New Subscription 
U.S. 1-800-257-9402 
Outside U.S. +1-609-426-5526 


Dan Ehrlich 

Ehrlich OommurtlcdDoris Inf L 
P.O, Bgx 99 
Hertflya 40101 

Isra&j 

Tel:+972 9 506245 
Tel: +972 9 586240 
FAX: +972 0 565605 


TAIWAN 

Janet Wang 

Third Wave Publishing Corp. 
2nd FI., No. 19-2. Lane 231 
Fd Using North Road 
Taipei 1 05 
Taiwan H.O.C. 

Tel: +059 2 7130959 
FAX: +666 2 7109467 


lov Yen 

Third Wave Publishing Corp. 
Uml 2. 6F Hmg Wah Center 
82-04 To Kwe Wen Road 
Kowloon, Hong Kong 
Tel: +052 764 3089 
PAX: *852 764 3057 


Young Seoh Chinn 
JES Madia International 
6th.FI., DcmghyeBldg 
47-16, MyungihDong 
Kangdong-Gu 
Seoul 134-070, Korea 
Tel:+02 2 4813411 
FAX; +82 2 4013414 


JAPAN 

Mr. Hlrokazu Merita 
Senior Managing Director 
Japanese Advertising 
Commajracatwns. Inc. 

Three Star Building 
3-10-3 Karxte Jlmbocho 

Dhiyoder-ku, 

TokyoTDt 
Japan 

Tel:+01 3 32614591 
FAX:+81 3 32616126 

AUSTRALIA 

Phil Bush 

National Advertising Services 
7-l3Parraween Street 
Cremome NSW 2Q90, 
Australia 

Tel: +61 2 909 9329 
FAX; *61 2 953 0274 


INDONESIA, PAKISTAN, 
PHILIPPINES. OTHER ASIAN 
AND PACIFIC COUNTRIES 

Jenny Kae 

Third Wave Publishing Corp, 
2nd FI., No. 19-1. Lane 231 
Fu Halng North Road 
Taipei 105, Taiwan 
ROC. 

Tel: +866 2 7136959 axl.226 
FAX;+000 2 7109487 

MALAYSIA 

H.K. Um 

Satvex (Malaysia) Sdn. Bhd. 
5th Floor, Bena Tower 
160, Jalan Ampang 
50450 Kuala Lumpur 
Malaysia 

Tel: +66 3 2624592 
FAX; *60 3 2824691 
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INDEX TO ADVERTISED PRODUCTS 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on the response card! 

To receive information for an entire product category, circle the category 
number on the response card! 


Category No . 

Inquiry Na 


Pago No, 


HARDWARE 


ACCESSORIES/SUPPUES 


75-76 


93 

240-241 


150-151 AERQNICS INC 
244 NALL R ESEARCH 8 TE CH INC 
270 VU-TEK VISION CARE FILTERS 

2 ADD-IN BOARDS 

501-502 BOCA RESEARCH INC 
DIG1BOARD 

JAMECO ELECTRONICS 
NUMBER NINE COMPUTER SYSTEMS 
RIKA TECHNOLOGIES 
107-108 QUATECHINC 
255-256 SILICON WAREHOUSE 

233 STAR GATE TECHNOLOG IES 

234 STAR GATE TECHNOLOGI ES 

225 TALKING TEC HNOLOGY INC 

3 BAR CODING 

22G VtDEX INC 


COMMUNICATIONS/ 

NETWORKING 

AEROCOMM WIRELESS INC 
ALTEX ELECTRONICS (NE) 

ALTEX ELECTRONICS (SO) 
DATAPRODUCTS 
ERGOTRQN EUROPE 
IBM 

MINICOM/CUSSNET VIDEO 

NEVW03CE 

PIKA TECHNOLOGIES 

RCI 

RHETOREXINC 
ROSE ELECTRONICS 
SEH COMPUTERTECHNIK GMBH 
SIGMA TECH SOFTWARE 
SOLID COMPUTER GMBH (INTL) 
STAR GATE TECHNOLOGIES 
STAR GATE TECHNOLOGIES 
TALKING TECHNOLOGY INC 
TTM NEDERLAND 


271-272 

557 

557 

72-73 

541-542 

291 

526 

247 

240-241 

245-246 

224 

193-194 

545-546 

235-236 

560-561 

233 

234 

225 

265-266 

s 

159 

171 

• 

66 

139-140 

185 


547-548 

291 

219 

131 

169 

569-570 

92 

205 

206 
196 

269 

560-561 

226 

124 


COMPUTER SYSTEMS 

AT&T GLOBAL INFO SOLUTIONS (NA) 
BUG 

COMPAQ (NA) 

COMPAQ (NA) 

DATA STORAGE MARKETING INC (N A.) 

DATALUX CORP 

DELL COMPUTER CORP (NA) 

DELL COMPUTER CORP (N.A.) 

DIGITAL INFO SERVICE (EUROPE) 

GATEWAY 2000 

IBM 

INTEL CORP 
KILA 

MICRON COMPUTER 

NEXGEN 

N5TL 

NSTL 

PACIFIC COAST MICRO 
PC'S COMPLEAT 
RECORTEC INC 
SILICON GRAPHICS (N.A) 

SILICON RAX 

SOLID COMPUTER GMBH (INTL) 

TRI VALLEY TECHNOLOGY INC 
ZEOS INTERNATIONAL 


141 

239 

239 


40IS6 

193 

219 

105 

240 
210 
239 

241 
241 
241 


239 


239 
230 
230 
169 

40IS 13 
123 
40IS 16 

240 
240 
240 

240 
238 

404S 29 

241 
179 
241 
241 
241 
244 


59-61 

74 

16A-L 

28-29 

118 

214 

cm 

CIV 
4QIS 19 
38-39 
123 
10-11 
241 
CII-1 
111 
40IS 19 
205 
222 
216-217 
231 
135 

241 
179 

242 
B2-83 


Category No. 

Inquiry No. 

6 DATA ACQUISITION 

214 AMERICAN ADVANTECH 
216 GAGE APPLIED SCIENCES INC 
218 10 TECH 

220 MICROSTAR LABOR ATORI ES 
107-108 QUATECHINC 
160-161 TEXAS MICRO 


Page No. 


242 

242 

242 

242 

210 

129 


S3 DIAGNOSTIC EQUIPMENT 

198 MICRO 2000 221 

7 DISK a OPTICAL DRIVES 

' COLORADO MEMORY SYSTEMS 109 

239 CONTROL CONCEPTS INC 242 

237-238 GRANITE DIGITAL 243 

292-293 KINGSTON TECHNOLOGY 130 

191 -192 MICRO SOLUTIONS COMP PROD 225 

99-100 PINNACLE MICRO 9 

134-135 TADPOLE TECHNOLOGY 35 


8 DISKETTES/DUPLICATORS 

150-151 AERQNICS INC 141 

9 FAX BOARDS/MACHINES 

240-241 PIKA TECHNOLOGIE S 240 

10 GRAPHICS TABLETS/MICE/ 


PEN INPUT 

533-534 ARISTQ G RAPHIC SYSTEMS 

11 KEYBOARDS 

503 CH ERR Y MIKROSCH ALTE R GMBH 
185 DATALUX CORP 
217 HOOLEON CORP 
252-253 JNL COMPUTER PRODUCTS 


12 

271-272 

501-502 

504-505 

181-102 

183-184 

509-510 

541-542 

187-188 

545-546 


LAN HARDWARE 

AEROCOMM WIRELESS INC 
BOCA RESEARCH INC 
COMPEX INC (INTL) 

CYBEX CORP 
CYBEX COHP 
CYBEX CORP (INTL) 

ERGOTRON EUROPE 
FIRST SOURCE INTL 
SEH COMPUTERTECHNIK GMBH 


40IS 15 


4015 26-27 
214 
243 
243 


239 

40IS6 

65 

215 

223 

cm 
40IS 13 
226 
401529 


13 

564 

565 
529 


LAPTOPS a NOTEBOOKS 


ECEL (DIGICOM) (INTL) 145 

ECEL (DIGICOM) (INTL) 147 

FIRST INTERNATIONAL COMPUTER 40IS 2 
* JDR MIC RODE ViCES 237 

199 MICRO-INTERNATIONAL INC 228 

516 OLIVETTI SP A (INTL) 60-61 

206 PC'S COMPLEAT 216-217 

134-135 TADPOLE TECHNOLOGY 35 

117 TOSHIBA AMERICA INC 24-25 

141 W1NBOOK COMPUTER CORP (NA) 13 

124 ZEOS INTERNATIONAL 82-83 

14 MAIL ORDER 

557 ALTEX ELECTRONICS (NE) 230 

557 ALTEX ELECTRONICS (SO) 230 

179 COMPUTER DISCOUNT WAREHOUSE 212-213 

180 CQMPUTERLANE UNLTD 220 

189 JAMECO ELECTRONICS 219 

190 NEVADA COMPUTER 224 

206 PC S COMPLEAT 216-217 

197 WORLDWIDE TECHNOLOGIES 218 


Category No. 

Inquiry No. 

15 MEMORY/CHIPS/ 

UPGRADES 

* ADVANCED M ICRO DEVICES (N A) 
107-188 FIRST SOURCE INTI 

* INTEL CORP 

109 JAM ECO ELECTRONICS 
203-204 LA TRADE 
169 NEXGEN 

197 WORLDWIDE TECHNOLOGI ES 

16 MISCELLANEOUS 

HARDWARE 

152 CALIFORNIA PC PRODUCTS INC 
279-280 HOEISANGYO CO LTD 
01 INTEGRAND RESEARCH 

205 PAG IFIC COAST MICRO 


Pago No, 


77 

226 

mi 

219 

232 

lit 

218 


243 

195 

222 


17 MODEMS/MULTIPLEXORS 


501-502 BOCA RESEARCH INC 
* JDR MICRODEVICES 

233 STAR GATE TEC HNOLOGIES 

234 STAR GATE TECHNOLOGIES 
537-538 TELELINK AG 


40IS6 

237 

241 

241 

40IS22 


18 MONITORS & TERMINALS 

213 ACTION 238 

70-71 CTX INTERNATIONAL INC 96 

185 DATALUX CORP 214 

88-89 NANAO USA CORP (NA) 65 

208-209 ORCHESTRA MULTISYSTEMS 236 

524 PHILIPS MONITORS (INTI) 20-21 

164 SAMSUNG ELECTRONICS 155 

110-111 SAMTRON DISPLAYS INC (NA.) 147 

137-138 SCEPTR E TECHNOLOGIES 117 

120-121 VIEWSONIC E-7 

19 MULTIMEDIA/CD-ROM 

553-554 APE PTACEK ENGINEERING GMBH 401$ 9 
260-261 BOXLIGKT CORPORATION 243 

129 CREATIVE UBS INC 57 

166-167 DATADISC 45 

148-149 FAST MULTIMEDIA 105 

279-280 HOEI SANGYO CO LTD 243 

146-147 PLEXTOR 199 

132-133 PROXJMA CORP 94 

SILICON GRAPHICS (NA) 135 

117 TOSH IB A AME R 1C A INC 24-25 

57 PCMCIA 

551-552 CALLUNA TECHNOLOGY LTD 401S 23 

20 PRINTERS/PLOTTERS 

271-272 AEROCOMM WIRELESS INC 239 

63-64 BELL 8 HOWELL INC 149 

507 COMPUTER FRIENDS 40IS 2B 

72-73 DATAPRODUCTS 169 

1 LEXMARK 159 

51B-519 MINOLTA GMBH (EUROPE) 4015 21 

1 QMS 163 

116 TEKTRONIX 81 

21 PROGRAMMABLE 

HARDWARE 

513-514 FASTHARDLOCK 40IS5 

* JDR MICRODEVICES 237 

281 MICRO/SYS 244 

109 RAINBOW TECHNOLOGIES 79 

142-143 WI8U 44 

227 Z-WORLD ENGINEERING 244 
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FREE PRODUCT INFORMATION 


For free product information from companies featured in this issue, 
circle the appropriate inquiry number below and mail this card today. 
For quickest response, fax to 1-416-620-9790! 


Product Category 

Information 

To receive Information for an entire 

category, circle the appropriate 
number on the adjacent card. 

Hardware 

Accessories/Supplies 

1 

Add-in Boards 

2 

Bar Coding 

3 

Communications/Networking 

4 

Computer Systems 

5 

Dala Acquisition 

6 

Diagnostic Equipment 

53 

Disks & Optical Drives 

7 

Dtskettes/Dupkcators 

8 

Fax Boards/Machines 

9 

Graphics Tabtets/Mlce/ 

Pen Input 

10 

Keyboards 

11 

LAN Hardware 

12 

Laptops & Notebooks 

13 

Mail Order 

14 

Memory/Chips/Upgrades 

15 

Miscellaneous Hardware 

16 

Modems/Multiplexors 

17 

Monitors & Terminals 

18 

Multimedia/CD-ROM 

19 

PCMCIA 

57 

Printers/Plotters 

20 

Programmable Hardware 

21 

FtAID Drive Arrays 

56 

Scanners/OCR/Digitizers 

22 

Security 

52 

Tape Drives 

23 

UPS/Power Management 

24 

Voice Technology 

55 

Software 

Business 

25 

CAD/CAM 

26 

Communications/Networking 

27 

Data Acquisition 

28 

Database 

29 

Educational 

30 

Engineering/Scientific 

31 

Entertainment 

32 

Graphics 

33 

Macintosh 

34 

Mail Order 

35 

Mathematical/Statistical 

36 

Miscellaneous Software 

37 

On-Line Services 

38 

Operating Systems 

39 

OS/2 

54 

Programming Languages/ 

Tools 

40 

Security 

41 

Shareware 

42 

Software Duplication 

43 

Spreadsheets 

44 

Unix 

45 

Utilities 

46 

Windows 

47 

Word Processing 

48 

General 

Books/Pubiications 

49 

Recruitment 

50 

Miscellaneous 

51 




Fill out this coupon carefully. Please Print 

Name_JBe_ 

Company_Address_ 

City_Country_Code 

Phone_Fax_ 


A My )ob function is best classified as (check one): 

1 [ ] Company Management 

2 I ) IS/MIS/IT Management 

3 j ) Systems Engineenng/lntegratkm 

4 ( j Systems/Networking Consulting 

5 | | Departmental Management (non-IS/MlS) 

6 | | Technical Services Support 

7 | j Other (please describe) 


B. What is your organization s primary business activity at this 
location (check one): 

8 | ] Business Services (Finance, Banking, Insurance. 
Healthcare, Professional) 

9 [ | Cormnerce/lndustry (Retail, Wholesale. Construction, 
Mining, Manufactunng, Transportation) 

10 ( ] Reseller/OEM (VAR, VAD. Systems/Network 
Integrator, Computer Product Manufacturer) 

111 ) Government (Federal. State. Municipal, Military) 

12 [ ] Computer Services (Support. Training. Consulting) 

Inquiry Numbers 1-187 


131 | Other (please specify) 


C. Please indicate which specific fields of interest are 
important to you so that BYTE may serve you with 
supplemental information that best meets your needs (select all 
that apply). 

141 j UNIX and Workstations 

15 j | Networking (LANs, WANs, and Telecommunications) 

16 ( | Multimedia 

171 ] ReseHing/Systems Integration 

18 j | Applications Development 

191 | Other (explain) 


D. My responsibilities require that I be involved with the 
following operating system environments (check all that apply): 
20[ ] DOS 

21 [ ] OS/2 

22 [ ] Mac/OS 


231 ] UNIX (any, including Solaris) 
241 ] Windows 

25 ( ] WindowsNT 

26 ( ] NetWare 

27 ( ] Other (please describe): 


E. The number ol employees at my location and company-wide 
area (check one in each column): 



At My 

Company- 


Location 

Wide 

10.000 or more 

28(] 

33(1 

5,000 to 9,999 

29(1 

34 ( 1 

1,000 to 4,999 

30(1 

35(1 

100 to 999 

31(1 

361 1 

Under 100 

32(1 

37(1 
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Valid until July 31, 1995 


Inquiry Numbers 188-374 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

188 

189 

190 

191 

192 

193 

194 

195 

196 

197 

198 

199 

200 

201 

202 

203 

204 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

205 

206 

207 

208 

209 

8lJ0 

211 

212 

213 

214 

215 

216 

217 

218 

219 

220 

221 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

234 

235 

236 

237 

238 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

08 

66 

67 

68 

239 

240 

241 

242 

243 

244 

245 

246 

247 

248 

243 

250 

251 

252 

253 

254 

885 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

id 

81 

88 

83 

84 

85 

256 

257 

258 

259 

260 

261 

262 

263 

264 

265 

266 

267 

268 

269 

270 

271 

272 

16 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

18 

100 

101 

102 

273 

274 

275 

878 

277 

278 

279 

280 

281 

282 

283 

284 

285 

286 

287 

288 

288 

103 

104 

105 

106 

107 

108 

KB 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

290 

291 

393 

293 

294 

295 

296 

297 

298 

299 

300 

301 

302 

323 

304 

XB 

306 

120 

121 

122 

126 

124 

125 

126 

127 

128 

129 

130 

•31 

132 

tss 

134 

135 

136 

307 

308 

309 

310 

311 

312 

313 

314 

315 

316 

317 

318 

319 

320 

321 

322 

323 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

324 

325 

326 

327 

328 

329 

330 

331 

332 

333 

334 

335 

336 

337 

338 

339 

340 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 

168 

169 

170 

341 

848 

343 

344 

345 

346 

347 

348 

349 

350 

351 

352 

353 

354 

355 

356 

357 

171 

172 

173 

174 

175 

176 

177 

178 

179 

180 

181 

182 

183 

• 84 

185 

186 

187 

358 

359 

360 

361 

362 

363 

364 

365 

366 

367 

368 

388 

370 

371 

372 

373 

374 

Inquiry Numbers 375-561 











Inquiry Numbers 562-748 











375 

378 

377 

378 

379 

380 

381 

382 

383 

384 

385 

386 

387 

368 

389 

390 

391 

562 

563 

564 

565 

566 

567 

568 

569 

570 

571 

572 

573 

574 

575 

576 

577 

578 

392 

393 

394 

8K 

396 

397 

398 

399 

400 

401 

402 

403 

404 

4ro-o 

406 

407 

408 

579 

580 

581 

582 

583 

584 

585 

586 

587 

588 

589 

590 

591 

592 

593 

594 

595 

409 

410 

411 

412 

413 

414 

■115 

416 

417 

418 

419 

<20 

421 

422 

423 

424 

425 

596 

597 

598 

599 

600 

601 

602 

603 

604 

605 

606 

607 

608 

609 

610 

611 

612 

426 

427 

428 

■129 

430 

431 

4 B 

433 

4 04 

435 

436 

437 

438 

488 

440 

441 

442 

613 

614 

615 

616 

617 

618 

619 

620 

621 

622 

623 

624 

625 

626 

627 

628 

629 

443 

444 

445 

m 

447 

448 

449 

450 

451 

452 

453 

454 

455 

456 

457 

479 

459 

630 

631 

632 

633 

634 

635 

636 

637 

626 

639 

840 

641 

648 

643 

844 

645 

646 

460 

461 

462 

463 

464 

465 

4fe 

467 

468 

469 

470 

471 

472 

473 

474 

475 

476 

647 

648 

649 

650 

651 

652 

653 

654 

655 

656 

657 

658 

659 

660 

661 

662 

663 

477 

478 

479 

m 

481 

488 

483 

484 

485 

486 

487 

488 

489 

490 

491 

493 

493 

664 

665 

666 

667 

668 

669 

670 

671 

672 

673 

674 

675 

676 

677 

678 

679 

680 

494 

495 

496 

497 

498 

499 

500 

501 

502 

503 

504 

505 

506 

807 

508 

509 

510 

681 

682 

683 

684 

685 

686 

687 

688 

689 

690 

691 

692 

693 

694 

695 

696 

697 

511 

512 

513 

514 

515 

516 

517 

518 

519 

520 

521 

522 

523 

524 

525 

526 

527 

698 

699 

700 

701 

702 

703 

704 

705 

706 

707 

708 

709 

710 

711 

712 

713 

714 

528 

529 

530 

531 

532 

533 

534 

535 

536 

537 

538 

539 

540 

541 

542 

543 

544 

715 

716 

717 

718 

719 

720 

721 

722 

723 

724 

725 

726 

727 

728 

729 

730 

731 

545 

546 

547 

548 

549 

550 

551 

552 

588 

554 

555 

556 

557 

558 

559 

560 

561 

732 

733 

734 

735 

736 

737 

738 

739 

740 

741 

742 

743 

744 

745 

748 

747 

748 


Inquiry Numbers 749-935 


749 

750 

751 

752 

753 

754 

755 

756 

757 

758 

759 

150 

761 

762 

763 

764 

765 

766 

767 

768 

769 

770 

771 

772 

773 

774 

775 

776 

777 

778 

779 

780 

781 

782 

783 

784 

785 

756 

787 

788 

758 

790 

791 

792 

793 

794 

795 

796 

797 

798 

799 

800 

801 

802 

803 

804 

805 

806 

807 

808 

809 

810 

811 

812 

813 

814 

815 

816 

817 

818 

819 

820 

821 

327 

823 

824 

825 

826 

827 

828 

829 

800 

831 

832 

833 

834 

835 

836 

837 

838 

839 

840 

841 

842 

843 

844 

845 

B46 

847 

848 

849 

850 

851 

852 

853 

854 

855 

856 

857 

858 

859 

860 

861 

862 

863 

864 

865 

866 

867 

868 

869 

870 

871 

872 

873 

874 

875 

876 

877 

878 

879 

880 

881 

882 

883 

884 

885 

886 

887 

888 

869 

890 

891 

692 

893 

894 

895 

896 

897 

898 

899 

900 

901 

902 

903 

904 

905 

906 

907 

908 

909 

910 

911 

912 

913 

914 

915 

916 

917 

918 

919 

920 

921 

922 

923 

924 

925 

926 

927 

928 

929 

930 

931 

932 

933 

934 

935 


Inquiry Numbers 936-1122 

936 937 938 939 940 941 942 943 944 945 946 947 948 949 950 951 952 

953 954 955 956 957 958 959 960 961 962 963 964 965 966 967 968 969 

970 971 972 973 974 975 976 977 978 979 980 961 982 983 984 985 986 

987 988 989 990 991 992 993 994 995 996 997 998 9991000 1001 10021003 

10041006 10061007 1008 10091010 1011 1012 1013 1014 1015 10161017 1018 1019 1020 

10211022 10231024 1025 10261027 1028 1029 1030 1031 1032 1033 1034 1035 1036 1037 

10381039 1040 1041 104210431044 1045 1046 1047 10481049 10501051 1052 10531054 

10551066 1057 1068 1069 10601061 1062 1063 1064 1066 1066 1067 1068 1069 1070 1071 

10721073 10741075 107610771078 1079 1080 1081 10821083 10841085 1086 1087 1088 

10891090 1091 1092 1093 10941095 1096 1097 1098 1099 1100 1101 1102 1103 1104 1105 

11061107 1108 1109 1110 1111 1112 1113 1114 1115 1116 1117 1118 1119 1120 1121 1122 


Inquiry Numbers 1123—1309 

1123 1124 1125 1126 1127 11281129 1130 1131 1132 1133 1134 1136 1136 1137 1138 1139 

1140 1141 1142 1143 1144 1145 1146 1147 1148 1149 1150 1151 1152 1153 1154 1155 1156 

1157 1158 1159 1160 1161 11621163 1164 1166 1166 1167 1168 1169 1170 1171 1172 1173 

1174 1175 1176 1177 11781179 1180 1181 1182 1183 1184 1185 11861187 1188 1189 1190 

1191 1192 1193 1194 1195 1196 1197 1198 1199 1200 1201 1202 1203 1204 1205 1206 1207 

12081209 1210 1211 1212 12131214 1215 1216 1217 1218 1219 12201221 1222 1223 1224 
12251226 1227 1228 122912301231 1232 1233 1234 12351236 12371238 1239 1240 1241 
12421243 1244 1245 1246 12471248 1249 1250 1251 1252 1253 1254 1255 1256 1257 1258 

12591260 1281 1262 126312641265 1266 1267 1268 1269 1270 1271 1272 1273 1274 1275 

12761277 12781279 1280 1281 1282 1283 1284 1285 12861287 1288 1289 1290 1291 1292 

12931294 1295 1296 129712981299 1300 1301 1302 1303 1304 1305 1306 1307 1308 1309 


Inquiry Numbers 1310-1489 

13101311 1312 1313 1314 13151316 1317 1318 1319 1320 1321 13221323 1324 13251326 
13271328 1329 1330 1331 13321333 1334 1336 1336 13371338 13391340 1341 13421343 

1344 1 345 1346 1347 1348 1349 1350 1351 1352 1353 1364 1356 1366 1357 1358 1369 1360 

13611362 13631364 136513661367 1368 1369 1370 1371 1372 13731374 1375 1376 1377 
13781379 1380 1381 1382 13831384 1385 1386 1387 1388 1389 1390 1391 1392 1393 1394 

13951396 1397 1398 1399 14001401 14Q2 1403 1404 14051406 1407 1408 1409 1410 1411 

14121413 1414 1415 1416 14171418 1419 1420 1421 14221423 1424 1425 1426 14271428 
14291430 1431 1432 1433 14341435 1436 1437 1438 1439 1440 1441 1442 1443 1444 1445 

14461447 14481449 14501451 1452 1453 1454 1456 1456 1457 1458 1459 1460 1461 1462 

14631464 1465 1466 1467 14681469 1470 1471 1472 1473 1474 14751476 1477 14781479 
14801481 14821483 148414851486 14871488 1489 


























FREE PRODUCT INFORMATION 


For free product information from companies featured in this issue, 
circle the appropriate inquiry number below and mail this card today. 
For quickest response, fax to 1-416-620-9790! 


See reverse side 
for card. 
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1. For FREE 
product 
information 
from 

individual 
companies, 
circle the 
corresponding 
inquiry 
numbers on 
the Response 
Card! 


2. Print Your 
Name and 
Address 

Answer questions "A" 
through "E“ and mail 
or fax card to 
1 - 416 - 620 - 9790 . 


3. Product 
information 
will be rushed 
to you from 
the selected 
companies! 


























FREE PRODUCT INFORMATION 


For free product information from companies featured in this issue, 
circle the appropriate inquiry number below and mail this card today. 
For quickest response, fax to 1-416-620-9790! 


Product Category 


Information 


To receive information for an entire 

category, circle the appropriate 

number on the adjacent card. 


Hardware 


Accessories/Supplies 

1 

Add-in Boards 

2 

Bar Coding 

3 

Communications/Networking 

4 

Computer Systems 

5 

Data Acquisition 

6 

Diagnostic Equipment 

53 

Disks & Optical Drives 

7 

Diskettes/Duplicators 

8 

Fax Boards/MacNnes 

9 

Graphics Tablets/Mica/ 


Pen Input 

10 

Keyboards 

11 

LAN Hardware 

12 

Laptops & Notebooks 

13 

Mail Order 

14 

Memory/Chips/llpgrades 

15 

Miscellaneous Hardware 

16 

Modems/Multiplexors 

17 

Monitors & Terminals 

18 

Multimedia/CO-ROM 

19 

PCMCIA 

57 

Printers/Plotters 

20 

Programmable Hardware 

21 

RAID Drive Arrays 

56 

Scanners/OCR/DIgltizers 

22 

Security 

52 

Tape Drives 

23 

UPS/Power Management 

24 

Voice Technology 

55 

Software 


Business 

25 

CAD/CAM 

26 

Communlcatjons/Networkirvg 

27 

Data Acquisition 

28 

Database 

29 

Educational 

30 

Engines ring/Scientific 

31 

Entertainment 

32 

Graphics 

33 

Macintosh 

34 

Mail Order 

35 

Mathematical/Statistical 

36 

Miscellaneous Software 

37 

On-Line Services 

38 

Operating Systems 

39 

OS/2 

54 

Programming Languages/ 


Tools 

40 

Security 

41 

Shareware 

42 

Software Duplication 

43 

Spreadsheets 

44 

Unix 

45 

Utilities 

46 

Windows 

47 

Word Processing 

48 

General 


Books/Publications 

49 

Recruitment 

50 

Miscellaneous 

51 




Fill out this coupon carefully. Please Print. 

Name_Title_ 

Company_Address_ 

City_Country_Code 


Phone 


Fax 


A My fob function is best classified as (check one) 

1 [ | Company Management 

2 [ j I S/MIS/IT Management 

3 [ | Systems Engineenng/lntegration 

4 ( ] Systems/Netwofkirvg Consulting 

5 ( j Departmental Management (non-IS/MIS) 

6 [ j Technical Services Support 

7 j j Other (please describe) 


13 ( ] Other (please specify): 


C. Please indicate which specific fields of interest are 
important to you so that BYTE may serve you with 
supplemental information that best meets your needs (select all 
that apply): 

14 ( 1 UNIX and Workstations 

15 ( j Networking (LANs. WANs, and Telecommunications) 

16 ( | Multimedia 

17 [ ) Reselling/Systems Integration 

18 [ ) Applications Development 

19 j | Other (explain): 


D. My responsibilities require that I be involved with the 
following operating system environments (check aO that apply): 
20( ] DOS 
211 ] OS/2 
22( ]Mac/OS 


23 [ ) UNIX (any, including Solaris) 

24 ( 1 Windows 

25 ( ] WindowsNT 

26 ( ) NetWare 

27 j ] Other (please describe): 


£ The number of employees at my location and company-wide 

area (check one in each column); 



At My 

Company- 


Location 

Wide 

10,000 or more 

28(1 

33(1 

5,000 to 9,999 

29(1 

34| | 

1,000 to 4,999 

3011 

35(1 

100 to 999 

3111 

3611 

Under 100 

32(1 

37(1 


May 1995 

19397 99 | 


Valid until July 31, 1995 


Inquiry Numbers 188-374 


B. What is your organization's primary business activity at this 
location (check one): 

8 ( ] Business Services (Finance. Banking. Insurance. 
Healthcare, Professional) 

9 | | Commerce/Industry (Retail. Wholesale. Construction. 
Mining, Manufacturing, Transportation) 

101 ] Reseller/OEM (VAR. VAD, Systems/Network 
Integrator, Computer Product Manufacturer) 

11(] Government (Federal. State, Municipal, Military) 

12 [ j Computer Services (Support. Training. Consulting) 
Inquiry Numbers 1-187 


1 

2 

3 

4 

5 6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

10 

!9 

20 

21 

22 23 

24 

25 

26 

27 

28 

n 

M 

31 

32 

33 

34 

35 

36 

37 

38 

39 40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 57 

58 

59 

60 

61 

62 

63 

64 

65 

68 

67 

68 

69 

70 

71 

72 

73 74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

07 

88 

89 

90 91 

92 

93 

94 

95 

96 

97 

96 

99 

100 

101 

102 

103 

104 

105 

106 

107 108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

'20 

121 

122 

123 

124 125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 142 

143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 159 

160 

101 

162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 178 

177 

178 

179 

180 

181 

162 

183 

184 

185 

186 

187 

Inquiry Numbers 375-561 











375 

376 

377 

378 

379 380 

381 

382 

383 

384 

385 

386 

387 

388 

389 

390 

391 

392 

393 

394 

395 

396 397 

398 

399 

400 

401 

402 

403 

404 

405 

406 

407 

408 

409 

410 

411 

412 

413 414 

415 

416 

417 

418 

419 

420 

421 

422 

423 

424 

425 

426 

427 

428 

429 

430 431 

432 

433 

434 

435 

436 

437 

M 

m 

440 

441 

442 

443 

444 

445 

446 

447 448 

MB 

450 

451 

452 

453 

454 

455 

456 

457 

458 

459 

460 

461 

462 

463 

464 465 

466 

467 

468 

469 

470 

471 

472 

473 

474 

475 

476 

477 

478 

479 

480 

481 482 

483 

484 

485 

486 

487 

488 

489 

490 

491 

492 

493 

494 

495 

496 

497 

498 499 

500 

501 

502 

503 

504 

505 

506 

507 

508 

509 

510 

511 

512 

513 

514 

515 516 

517 

518 

519 

520 

521 

522 

523 

524 

525 

526 

527 

528 

529 

530 

531 

532 533 

534 

535 

536 

537 

538 

539 

540 

541 

542 

543 

544 

MB 

546 

547 

548 

549 550 

551 

552 

553 

554 

555 

556 

557 

558 

559 

560 

561 

Inquiry 1 

Numbers 749-935 











749 

750 

751 

752 

753 754 

755 

756 

757 

758 

759 

760 

761 

762 

763 

764 

765 

765 

767 

768 

769 

770 771 

772 

773 

774 

775 

776 

777 

778 

m 

700 

781 

782 

783 

784 

765 

786 

787 708 

789 

790 

791 

792 

793 

794 

795 

796 

797 

790 

799 

800 

801 

802 

803 

804 805 

MB 

807 

806 

809 

810 

811 

612 

813 

814 

815 

816 

817 

818 

819 

820 

821 822 

823 

824 

825 

826 

827 

828 

629 

030 

631 

832 

833 

834 

835 

836 

837 

838 839 

840 

841 

842 

843 

844 

845 

846 

847 

648 

849 

850 

851 

952 

853 

854 

855 856 

857 

858 

859 

860 

861 

862 

863 

864 

865 

866 

867 

868 

669 

870 

871 

872 873 

874 

875 

876 

877 

878 

879 

880 

881 

662 

883 

684 

885 

686 

887 

888 

889 890 

891 

892 

893 

694 

895 

896 

897 

898 

899 

900 

901 

902 

903 

904 

905 

906 907 

906 

909 

910 

911 

912 

913 

914 

915 

916 

917 

918 

919 

920 

921 

322 

923 924 

925 

926 

927 

928 

929 

930 

931 

932 

933 

934 

935 

Inquiry! 

Numbers 1123-1309 











1123 

1124 

1125 

1126 

11271128 

1129 

1130 

1131 

1132 

1133 

1134 

1135 

1136 

1137 

1138 

1139 

1140 

1141 

1142 

1143 

1144 1145 

1146 

1147 

1148 

1149 

1150 

1151 

1152 

1153 

1154 

1155 

1156 

1157 

1158 

1159 

1160 

1161 11621163 

1164 

1165 

1166 

1167 

1168 

1169 

1170 

1171 

1172 

1173 

1174 

1175 

1176 

1177 

117811791180 

1181 

1182 

1183 

MB4 

1185 

1186 

1187 

1188 

1189 

1190 

1191 

1192 

1193 

1194 

1195 11981197 

MM 

1199 

1200 

1201 

1202 

1203 

1204 

1205 

1206 

1207 


12001209 1210 1211 121212131214 1215 1216 1217 1218 1219 1220 1221 1222 1223 1224 

12251226 1227 1228 1229 12301231 1232 1233 1234 1235 1236 1237 1238 1239 1240 1241 

12421243 1244 1245 1246 12471248 1249 1250 1251 1252 1253 12541255 1256 1257 1258 

12591260 1261 1262 1263 12641265 1266 1267 1268 12691270 1271 1272 1273 1274 1275 
12761277 1278 1279 1280 12811282 1283 1284 1285 1286 1287 1288 1289 1290 1291 1292 

12931294 1295 1296 129712981299 1300 1301 1302 1303 1304 1305 1306 1307 1300 1309 


188 189 190 191 192 193 194 195 196 197 198 199 200 201 202 203 204 

205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221 

222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 

239 240 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 

256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272 

273 274 275 276 277 278 279 280 281 282 283 284 285 286 287 288 289 

290 291 292 293 294 295 296 297 298 299 300 301 302 303 304 305 306 

307 308 309 310 311 312 313 314 315 316 317 318 319 320 321 322 323 

324 325 326 327 328 329 330 331 332 333 334 335 336 337 338 339 340 

341 342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 

358 359 360 361 362 363 364 365 366 367 368 369 370 371 372 373 374 

Inquiry Numbers 562-746 

562 563 564 565 566 567 568 569 570 571 572 573 574 575 576 577 578 

579 580 581 582 583 584 585 586 587 588 589 590 591 592 593 594 595 

596 597 598 599 600 601 602 603 604 605 606 607 608 609 610 611 612 

613 614 615 616 617 618 619 620 621 622 623 624 625 626 627 628 629 

630 631 632 633 634 635 636 637 638 639 640 641 642 643 644 645 646 

647 648 649 650 651 652 653 654 655 656 657 658 659 660 661 662 663 

664 665 666 667 668 669 670 671 672 673 674 675 676 677 678 679 680 

681 682 683 684 685 686 687 688 689 690 691 692 693 694 695 696 697 

698 699 700 701 702 703 704 705 706 707 708 709 710 711 712 713 714 

715 716 717 718 719 720 721 722 723 724 725 726 727 728 729 730 731 

732 733 734 735 736 737 738 739 740 741 742 743 744 745 746 747 748 

Inquiry Numbers 936-1122 

936 937 938 939 940 941 942 943 944 945 946 947 948 949 950 951 952 

953 954 955 956 957 958 959 960 961 962 963 964 965 966 967 968 969 

970 971 972 973 974 975 976 977 978 979 980 981 982 903 984 905 986 

907 988 909 990 991 992 993 994 995 996 997 990 999 1000 1001 1002 1003 

10041005 1006 1007 1008 10091010 1011 1012 1013 1014 1015 1016 1017 1018 1019 1020 

1021 1022 1023 1024 1025 10261027 1028 1029 1030 1031 1032 1033 1034 1035 1036 1037 

10381039 10401041 104210431044 1045 1046 1047 1048 1049 1050 1051 1052 10531054 
10551056 1057 1050 1059 10601061 1062 1063 1064 1065 1066 1067 1068 1069 1070 1071 

10721073 1074 1075 1076 10771078 1079 1080 1081 1082 1083 1084 1066 1006 1087 1088 

10891090 1091 1092 109310941096 1096 1097 1090 1099 1100 1101 1102 1103 1104 1105 

1106 1107 1108 1109 1110 1111 1112 1113 1114 1115 1116 1117 1118 1119 1120 1121 1122 

Inquiry Numbers 1310-1489 

13101311 13121313 131413151316 1317 1318 1319 13201321 1322 1323 1324 13251326 
13271328 13291330 1331 13321333 1334 1336 1336 13371338 13391340 1341 13421343 

13441345 13461347 134813491350 1351 1352 1353 13541355 1356 1357 1350 13591360 

1361 1362 13631364 136513661367 1368 1369 1370 1371 1372 1373 1374 1375 1376 1377 

13781379 13801381 138213831384 1385 1386 1387 1388 1389 1390 1391 1392 1393 1394 

13951396 1397 1396 1399 14001401 1402 1403 1404 1405 1406 1407 1408 1409 1410 1411 

14121413 1414 1415 1416 14171418 1419 1420 1421 1422 1423 1424 1425 1426 14271428 

14291430 1431 1432 143314341435 1436 1437 1438 14391440 1441 1442 1443 14441445 
14461447 1448 1449 1450 1451 1452 1453 1454 1455 1456 1457 1458 1459 1460 1461 1462 

14631464 1465 1466 1467 14681469 1470 1471 1472 1473 1474 1475 1476 147714781479 

14801481 14821483 148414851486 14871488 1489 





























FREE PRODUCT INFORMATION 


For free product information from companies featured in this issue, 
circle the appropriate inquiry number below and mail this card today. 
For quickest response, fax to 1-416-620-9790! 


See reverse side 
for card. 



1. For FREE 
product 
information 
from 

individual 
companies, 
circle the 
corresponding 
inquiry 
numbers on 
the Response 
Card! 


2. Print Your 
Name and 
Address 

Answer questions "A" 
through "E" and mail 
or fax card to 
1-416-620-9790. 


3. Product 
information 
will be rushed 
to you from 
the selected 
companies! 
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INDEX TO ADVERTISED PRODUCTS 


Category No 

Inquiry No. Page No. 

56 RAID DRIVE ARRAYS 

186 DISTRIBUTED PROCESSING TECH 234 

211-212 RAIDTEC CORP 233 

22 SCANNERS/OCR/ 

DIGITIZERS 

63-64 BELLA HOWELL INC 149 

562-563 RECOGNITA (INTL) 189 

52 SECURITY 

273 ADVANCED ENGINEERING CONCEPTS 244 

503 CHERRY MIKROSCHALTER GMBH 40IS 26-27 

513-514 FASTHARDLOCK 40IS5 

109 RAINBOW TECHNOLOGIES 79 

142-143 WIBU 44 

23 TAPE DRIVES 

150-151 AERONICSINC 141 

549-550 COMBYTE INC (INTL) 91 

77-78 EXABYTE CORP 19 

191-192 MICRO SOLUTIONS COMP PROD 225 

223 QUALSTAR CORP 244 

242-243 SHAFFSTALL CORP 244 

24 UPS/POWER MANAGEMENT 

283-284 ACI 244 

62 AMERICAN POWER CONVERSION 32-33 

287-288 DELTEC/NSSI 196 

522-523 MINUTEMAN 40IS31 

96-97 MINUTEMAN 112 

118-119 TRIPP LITE 138 

55 VOICE TECHNOLOGY 

265-266 TTM NEDERLAND 244 


SOFTWARE 


25 

BUSINESS 


262 

MAILER’S SOFTWARE 

245 

84-85 

MICROGRAFX 

151 

132-133 

PROXIMA CORP 

94 

168 

THE LEARNING CURVE 
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1173 

Forminco 

187 


Annex Research 

48 


Formula Systems 

34 

977, 

Apple Computer 75,85,107, 


Forrester Research 

95, 113 

1167, 

1274 113,131,154.177,187 

1028 
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187 
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1341 Conner Penpberals 48,204 

1287 Corel 75 

1143 Creative Interaction 207 

Technologies 

1035, Cristie Electronics 40IS23, 

1052 40IS29 

D 

1137 DataCal 207 
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Innovative Software 34 

1004, Intel 23,41,75,107 

1296 

1066, Intergraph 75,208 

1297 

1298 Interleaf 75 

1171 Interplay Productions 187 

Intersoft 34 

1299 Investment Intelligence 75 

Systems 
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1302 Macromedia 62,75 

1360 Mannesmann Tally 154 

1036 Martignoni Electronics 40IS18 

1170 Maxis 187 
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Motif 40 
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1307, NEC Technologies 75,154, 
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(Systems) 
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1146, Novell 48.75.175 
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1145 Nu-Mega Technologies 208 

o 

1151 Objix Multimedia 125 
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1309 Oracle 22,48,75 

1057 Oracle Education 40IS31 
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983 PaperClip Imaging Software 143 
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1033 Performance Technology 40IS29 
1136 Phar Lap Software 208 
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1043 Portable Add-ons 40IS 18 
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1421 Rhetorex 40IS32 

1109 Robert McNeel 208 

& Associates 


1026 Saber Software 

Seagate Technology 


40IS 24 
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75, 204, 
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1423 Shuttle Technology 40IS23 

1325 Sigma Designs 202 

1321 Socket Communications 202 

SoftBlox 36 
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1313 Software Publishing 75 

Solid Computer 34 
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Spea Software 

34 

1164 
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1152 

Spectrum Signal Processing 125 

1107 

Spicer 

207 
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Spider Systems 

40IS 22 


Standish Industries 

40 

1335 

StarTech Computer 

203 


Products 


1032 

Sunbelt International 

40IS 24 

1047 

Sundance 

40IS23 


Multiprocessor Technology 

1314 

Sun Microsystems 

48, 75 

1315 

SunSoft 

48, 75 


Sybase 

23 

1316 

Symantec 

75 


SYM Media 

34 

1042 

SysKonnect 
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40IS20 


Tally Systems 

30 


Tandem Computers 

48 

1071 

Target Systems 

206 

1044 

Technology Concepts 

40IS18 

1041 

Tedas 

40IS18 

1370, 

1373 

Tektronix 

154 

1030 

Telelogic 

40IS25 

1332 

Telequip 

203 

1354 

Texas Instruments 

154 


3Com 

113,181 

1074 

Tobit Software 

208 

1048 

Toshiba 40IS3.40IS18 

1317 

Toshiba America 

75 


Information Systems 


1166 

Traveling Software 

187 
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48 
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1344 

U.S.A. Communications 

204 
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U.S. Robotics 

75 
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1319 
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75 

1322 

Visioneer 

40, 203 

1037 
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36 


VoiceBit 
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985 

Watermark Software 

143 
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Westbrook Technologies 

143 
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48,113 

1001 

Wolfram Research 

137 
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75 

1355, 
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154 

1363 
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40,154 


Xerox Imaging Systems 
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Xing Technologies 
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to the Internet! 




'///^ Give BIX a try with our new 5 lor free Offer! Join BIX 

today and get 5 hours of evening and weekend access for free! 
Take the rest of the calendar month to explore BIX, and then 
continue for our standard $13 monthly membership fee. 
Further details and complete rate information are 
provided during registration. Using any communications 
program, dial 1-800-695-4882, At the “logon" prompt enter blx* 
Then at the "name?" prompt enter bix.byte39. If you have any 
questions, call us at 1-8GQ-695-4775 (voice). Or fax us at 617-491-6642. 
Send Internet mail to info@bix.com, Windows users can order BIXnav, our graphical 
interface for BIX, for easy point and click access. Details are available during registration. 


The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to BIX! You'll also 
get expert assistance from BIX 
moderators who can help you find 
your way around the Internet, 

These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for 
Anytime you need help, just join our 
special 'internet' conference and get 
fast answers to your questions. 

As you become more familiar with the 
Internet, you'll be able to download 
files from all over the world using FTP, 
connect to other sites and services 
through telnet, read and reply to 
Usenet Newsgroups, access utilities 
like finger and whols, and much more! 
BIX and the Internet together provide 
the largest and most effective technical 
resource for computing professionals. 

And with over 600 local access 
numbers in the U.S., plus telnet access 
via the Internet, BIX makes it easy to 
connect. Try BIX today through our 
special 5 for Free offer - and become 
part of the top technical team! 
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Commentary 


Jessica Keyes 


So, Where’s the IT Payoff? 


Spend Si trillion and what do 
you get? Productivity payoff— 
or just deeper in debt? 


us messes that expected a big productivity 
payoff from investing in IT (information 
B technology) are, in many cases, still waiting 
to collect. Numerous studies indicate how 
frequently this has been the case, despite massive in¬ 
vestments over the past 25 years. During the past decade, 
businesses have invested $1 trillion in technology—bul 
economic productivity has remained stagnant. 

Those who see a productivity payoff argue that it de¬ 
bunks the productivity paradox. However, a careful analy¬ 
sis shows that any payoff can be attributed more to 
changes in management practices—downsizing, busi¬ 
ness reengineering, foreign outsourcing—than to use of 
technology. 

So, the productivity paradox does indeed exist. But 
what causes it? Most readers long on computer experience 
must have had that nagging feeling that all is not right in 
computer! and—that maybe writing your own letters be¬ 
cause you now have a word processor, instead of having 
the office secretary do it, and doing your own desktop 
publishing aren't all they're cracked up to be. The time 
spent learning some of these programs can be counter¬ 
productive. However, this is just the tip of the iceberg 
and a superficial cause of the productivity bust. 

Aside from the obvious, such as poor management, 
lack of experience, and poor use of tools, the biggest 
productivity inhibitors, surprisingly, are external. 

Commercial software is a good example. It’s extremely 
buggy. This wasn't always the case. The age of the main¬ 
frame was the age of quality software. Today's compet¬ 
itive “get it out the door before they do” mentality forces 
beta-quality software on users who expect production 
quality. The Intel Pentium debacle is just the latest bug 
perpetrated on us. Underlying flaws are found in just 
about every piece of personal computer software being 
sold today. There is not one among us who has not ex¬ 
perienced these little peculiarities-—from compression 
programs eating entire hard disks to conflicts between 
device drivers. All these diminish our productivity. 

Aside from an extremely high number of bugs in its 
software, the personal computer has also spawned an al¬ 
most unimaginable number of people professing exper¬ 
tise in its deployment. The problem is twofold. One, 
many consultants are not the experts they claim to be. 
Two, the personal computer consultant is about as useful 
as the mainframe consultant. Both know only half the 
equation. Both will provide only those solutions they ex¬ 
cel In. In other words, hire a consultant with dBase ex¬ 
perience, and you get a dBase solution. 

Of course, there is nothing wrong with dBase consul¬ 



tants. The problem is that organizations often hire anyone 
carrying a laptop and having a good command of tech¬ 
nospeak. What they get is seldom a productive solution 
to their business problem. 

Larger companies armed with professional MIS staffs 
have the wherewithal to make better technology deci¬ 
sions and hence have a better chance of increasing pro¬ 
ductivity. But even these larger organizations are at risk. 

Not everyone is an expert at everything, so the dutiful 
MIS type leans heavily on advice gleaned not from his or 
her peers but from trade publications. This is a fatal flaw. 
If you compare other industries to the computer industry, 
you’ll notice a disturbing trend. In most other industries, 
the trade magazines and newsletters are edited and writ¬ 
ten, for the most part, by industry experts. On the other 
hand, the majority of computer-industry magazines and 
newsletters are written by journalists and freelancers 
with little technology experience. 

Not too long ago, I read an article In a major industry 
weekly about building an expert system. Being some¬ 
what of an expert in this particular area, 1 closely exam¬ 
ined the freelanced article. ! found no fewer than 20 mis¬ 
takes. The danger here is that nonexperts reading this 
article are taking flawed advice—with ramifications that 
can seriously affect the bottom lines of their organizations. 

A few thousand years ago, the Romans had some good 
advice for those venturing into the marketplace armed 
with many dollars but little experience. Eloquent sound¬ 
ing in Latin, caveat emptor is especially meaningful for 
those searching for the high road to productivity today. 
Let the buyer beware. ■ 


Jessica Keyes is president of New Art Communications, a 
consulting firm based in New York City . She formerly was 
managing director of technology for the New York Stock 
Exchange. She is the author of seven hooks, including The 
McGraw-Hill Multimedia Handbook and Solving the Pro¬ 
ductivity Paradox. You can reach heron BIX c/a “editors " 
or on ihe Internet at newart@panix.com. 
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Our Family lYee is 
Branching Out! 



AutoBoot 

Commander 

The original AutoBoot; 
lets you monitor and 
operate multiple PCs or 
file servers with just one 
keyboard, monitor and 
mouse. 


Personal 

Commander 

All the features of the 
AutoBoot in a smaller, 
more personal size. 
Measuring under 8" 
across, the Personal 
Commander is perfect 
for the desktop. 


Slimline 

Commander 

The most streamlined 
member of the Auto¬ 
Boot family. At only 
1.75" high, the Slimline 
Commander can be 
fitted easily into your 
computer rack using a 
minimum of space. 


AutoBoot 
Commander 4xP 

Adds multiuser, multi- 
media & multiplatform 
capabilities to the 
Commander line; up to 
4 users can access 
multiple PC, Mac & Sun 
computers from one 
central location! 


COME SEE US AT 

Oybex Corporation 

491 2 Research Drive Huntsville AL 35805 USA COMDEX Spring in Atlanta, GA, Aprif 24-27 1995 Booth #I\I5762 

(205) 430-4000 (205) 430-4030 fax 

PC is a registered trademark of International Business Machines Corporation. Mac Is a registered 
trademark of Apple Computer, Inc. Sun is a trademark of Sun Microsystems. Cybex, AutoBoot, 

Slimline, and Commander are trademarks of Cyliex Corporation. 
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Remote Control Software. 
Rated # 1. Over and Over 
and Over... 

Overall 

1 I A Evaluation 

Overall 
w I A Power 

Overall 

w | A Usability 



Performance 

Versatilitv 

Ease of 
Learning 

Ease of Use 


STORAGE & COMMUNICATIONS 

7 Bracknell Beeches, Old Bracknell Lane 
Bracknell, Berkshire RG12 7BW England 
Phone: (44) 1 344 302 900 • Fax (44) 1 344 302 922 


The 45-page review for Software Digest covered all the bases. It was the 
most extensive review ever done on remote control software. In the end, 
the experts called ReachOut Remote Control simply “the best program in 
the...evaluation.” It outscored the competition in not one, not two or 
three, but in seven categories. In its report for Software Digest's June ’94 
issue, National Software Testing Laboratories wrote: 

NSTL recommends ReachOut Remote Control for its excellence in almost 
every category. No other program matches its number 
of features or ease of use, and it is the unanimous choice for best program in 
the testers' general usability evaluation. 

The recommendation confirms the findings of exhaustive corporate 
evaluations. And it parallels assessments by such leading publications as 
Byte, LAN Magazine, PC User, Network Computing, Government Computer 
News and InfoWorld. 

But why not judge for yourself? We will be happy to send you more 
information on the NSTL report. Better yet, take advantage of our 60-day 
money-back guarantee and order your copy of ReachOut today. In Europe 
call (+44) 344 302900; 
fax 344 302922. All 
other countries, call 
U.S.A. (619) 794-4333; 
fax (619) 794-4575 for 
your nearest dealer 
location. 

Before you know it, 
you’ll be using 
ReachOut. Over and 
over and over... 
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